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ton,  Flax,  Hemp,  Worsted  Yam  or  other  Threads* 


To 


Dated  December  30,  1800. 
With  a  Plate. 


all  to  whom  these  presents  shall  come,  &c« 
Now  KNo^v  YE,  that  in  compliance  with^the  said  pro- 
viso, I  the  said  John  Sharrer  Ward  do  hereby  declare, 
that  my  said  invention  is  described  in  manner  following ; 
that  is  to  say :  whatever  number  of  threads  are  required 
to  be  doubled  together  of  silk,  worsted,  cotton,  flax,  &c. 
they  may  by  means  of  this  invention  be  douUed  to  x\m 
greatest  certainty,  for  if  at  any  time  any  one  of  the 
threads,  or  union  of  threads,  to  be  so  doubled,  should 
break,  it  will  immediately  stop  the  other  thread .  or 
threads  until  the  broken  thread  shall  be  repieced,  wliich 
^cures  a  constant  double  thi'ead^  or  union  of  threads ; 
V«L.  Vr,~SficoND  Series.  B  and 


# 
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5   :Patentfora  Machine  for  dmbling  Silk^  Cotfonj  tCc^ 

and  the  manner  in  which  the  same  is  to  be  performed  i^ 
described  and  ascertained  in  the  f^Ian  Tiereunttf  annexed^ 
aod  which  is  explained  and  referred  to  in  the  letters, 
figures,  and  words  following  ;  that  is  to  say  : 

Fig.  1,  (Plate  L)  A,  is  a  roller,  tunring  round  verti* 
cally  or  otherwise  ;  with  it  is  carried  the  bobbin  B,  wljich 
draws  the  threads  CC  from. the  bobbins  D  D,  and  con- 
sequently the  balls  E  E  and  the  thread  wires  F  F  will 
move  round  on.  the  pifi&  G  G,  H  H,  arq  two  wood  or 
iron  standards,  at  the  tops  of  which  are  hung  two  regu- 
klkig  thread  wires  I L  \Vh%B  either  of  the  threads  C  C « 
breaks  the  thread  ware  tb'oiigh  .wliicb  k  passes  falls  dow:ny 
and  the  tail  part  K  rises  up  to  a  level  with  the  ball  E, 
and  st(^  the  other  thread  wire  F  from  going  rounds  and; 
consequently  the  thvead  that  passes  through  it^  and- pre* 
vents  the  bobbin  B  from  taking  it  up  ;.  but  the  roller  A 
continues  in  motion.  L  L,  are  guide  wires  for  the  tbreads^ 
to  pass  over.  M,  is  a  slide,  moved  by  a  stort  wheel  or 
crank  to  lay  the  threj^ds  level  on  the  bobbin. 

Fig.  2,  is  another  doubling  machine  ;  the  form  varied'^ 
but  the  principle  the  same  as  Fig.  I .  A,  a  roller,  turn- 
irjg  Teyticaliy,..whQreon  lies  a  smaller  oae' marked  B,  thar 
axis.of  which  goes  through  the  bobbin.  C,  a  slide,  fer- 
tile sam^  purpose,  as  M  in  Fig,  1.  DD,  two  bobbins^ 
with  spindJes  through  them,  on  each  of  which  is  fixed  a 
wheel  E  E.  F  F,  are  two  thread  wires,  h^ung  at  G  G. 
\yhen  eitjler  of  the  tbreaci*  break,  the  wire  drops  between 
the  teeth  of  the  wheel  and  stops  the  other  thread,  the 
bobbin  and  roller  B  stopping  at  the  same  time,  but  th^ 
roller  A  continue?  moving  as  A  ia  Fig.  I  .♦ 

In  witness  whereof,  &c.. 


Spec^cai&m 
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Jfpec^alian  cf  the  Patent  grunted  to  John  Slater,  of 
HuMeisfield^  ith  the  County  of  York  ^  Surgeon;  J  or  a 
new  and  improvied  Method  of  rjiarmfacturing  and  fabri- 
cating tf  Cables^  Shrouds^  Stuj/s,  and  vt/ier  Ariiolesfor 
the  riggimg  if  Shipk^  of  Muter ials  never  before  medfor 

,  that  Putfose.    Diited  January  19,  1804* 

X  O  all  to  wbom  the^e  presents  shall  come,  &c«: 
Now  KNOW  YE,  that  in  compliance  with  the  said  pro- 
viso, I  tiie  said  John  Slater  do  herdbV  declare,  that  my 
invention  coilsrsts  in  substitntron  of  mct:ils  in  lieu  of 
faefmp  in  the  fabrication  of  cables,  shrouds,  stajrs,  and 
other  articles  for  the -rigging  of  ships,  which  is  to  ba 
applied  in  the  form  of  chain- work,  and  which  every 
workman  in  chain-irV>rii:  knows  hotv  to  make  without  far* 
ther  instruction. 

N.  B.  I  claim  ho  discovery  in  the  construction  of 
chains,  but  solely  to  the  application  of  them  for  the  pur- 
pose of  rigging  of  ships,  of  whatever  form,  metal,  or  me- 
tallic substance,  they  may  be  constructed. 

Jn  witness  whereof,  &c. 


Observations  by  the  Patentee, 

By  way  of  elucidation,  it  is  to  be  observed,  the  inven« 
tion,  consisting  of  chain-work,  is  chiefly  intended  for 
.s(;anding-rigging ;  the  links  are  made  of  a  short  oval 
form,  very  thick  in  proportion  to  their  size,  and  every 
two  nearly  touching  in  the  centre  of  the  third,  in  which 
.they  are  inserted,  the  weight  of  the  dirferent  articles  to 
.  be  the  same  as  the  cordage  now  in  use.  The  mast-heads 
are  to  be  surrounded  with  a  plate  of  rolled  iron  or  cop- 

B  2  per. 
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4       Pdtmtfor  imnufacHirmg  Cables^  Skreuds,  Kc. 

per,  to  ke^  the  shroud»  from  ehafkig.  One  le^  of  a 
pair  of  shrouds  is  to  be  received  through  a  large  link  in 
the  other,  just  at  the  place  where  the  present  kind  are 
seized,  and  they  are  to  be  set  up  with  dead*eyes  (having^ 
Bietal  straps  ahd  books  to  hook  into  the  ends  of  the 
shrouds)  and  lanniards,  as  in  the  present  manner.  The 
fore-stays  are  to  be  hooked  where  they  are  now  seized, 
ffid  the  back-stays  fitted  in  the  same  maimer  as  the 
shrouds^ 

The  sdvuntages  of  this  invention  must  be  obvious,  to 
every  person  skilled  in  maritime  aflEurs,  as  the  durability 
of  one  suit  V  of  rigging,  would  exceed  that  of  any  ship 
ttiade  of  the  best  materials  ;  add,  as  there  would  be  no 
sensible  stretching  in  any  climate  or  weather^  it  would  en^ 
tirely  obviate  that  serious  inconvenience  by  which  many 
E  ship  has^  lest  her  masts,  and  ultimately  both  leargo  and 
iiull,  ^'it  is  no  easy  matter,  and  frequently  impossiblei 
to  s^  the  shrouds  up  in  a  heavy  gale,  or  even  secure 
thfem*  in  any  manner  that  will  preserve  the  masts,  of 
whicfc  there  have  been  too  many  lamentable  instances. 

This  substitute  for  cordage  will  never  require  any  me- 
chanida)  stnatching,  but  will  always  be  the  same,  and  will 
never  be  troubled  with  kinks,  but  always  pliant  and  easy 
to  hatidic,  will  require  TK>  serving,  leathering,  or  chafing 
mats,  will  tever  require  flitting,  and  the  ratlins  may  be 
fixed  to  this  as  easy  as  hempen  rigging.  In  time  of 
action  this  kind  of  rigging  will  be  much  less  liable  to  be 
tvtt  with  dliot  from  its  greater  cohesion,  elasticity^  and 
slipperiness,  and,  in  case  of  its  being  cut,  may  be  mueh 
Wore  easily  repaired,  which  can  be  done  in2»tantly,  by 
parsing  a  piece  of  small  line  two  or  three  times  through 
the  links  immediately  above  and  below  the  fractured  Unk, 
afid  heaving  it' tight  byhiind,  v^hich  will  be  a  sufficient, 
security  during  thceflgxg<^nent^  and  keep ^^  endsrfinm 

banging 
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^M^HevittU  neper  itfare  tmd/or  ikai  PuxfMti       B- 

bahgiiig  down ;  aod  whenihe  aottonii  over/i^link  made 
fer  the  purpose,  in  the  same  form  as*  the  nliienii  but  a 
little  stronger,  and  wantihg  a  piece  aft  oi)efii()ei  thus  c; 
qiay  easily  be  iiisertedi  by  alackeiiing  the  lanotardj; 
which,  after  heaving  it  tight  ^ain,  will  look  as  well  at 
ever,  and  be  perfectly  secure,  till  it  is  coareDieat  to  hava 
it  taken  down  and  repaired  at  the  foi^ge.   > 

Thb  kind  of  rigging  has  a  much,  lighter  and .  monr 
beautiful  appearance  to  the  eye,  as  it  looks  handspmet^ 
headed,  and  whea  blacked  over  lightly  with  lamp-black 
atid  pitch  is  effectually  preserved  from  rust.  When-  tha 
demand  reqaireait  to  be  made  in  any  great  quantity,  ^he 
first  cost  will  be  nearly  as  small  as  that  now  in  use ;  and 
when  the  time  comes  that  it  does  wear  out,  every  pavt^ 
oheixif  it  can  be  manufactured  over  again.  /       ^ 

..  If  it„was  adopted  in  the  British  navy,  the  saving  i^ould 
be  almost  incalculable  to  this  country,  and  there  wpiM 
be 'DO  loss,  as  the  present  kind  could  be  replaced  4>y  it 
as  it  wore  out.  But  the  M^ant  of  patronage  w4il  HQ  dwbl 
be  a  means  of  presenting  tlie  country  fron^r^pii^,  the 
advantage  it  would  otherwise  derive  from  its  adoption^ 
The  only  objection  which  has  been  made  against  H»  ao4 
which  seems  to  have  any  weight  at  first  sight,  ia its  w^ 
posed  attraction  for  the  electric  fluid  ;  but  upon  mature 
.consideration,  founded  upon  observal!ion,  it  will  have  no 
weight  at  all  except  in  its  favour.  It  is  well  known'  tb^il^ 
iron  in  particular,  and  metallic  substances  in  gencral^i^  arp 
conductors  to  lightning ;  but  that  the  power  of  attractioo 
at.  any  distance  is  vexy  trifling  is  evident  froi)^  thejmarij 
spires  with  iron  rods  in  them  having  stood  uninjured  £iir 
ages,  also  ships  masts  with  iron  spindles  for  tlieir  vanes. 
.Buildings  furnished  with  dectric  rods^  iron  balconies, 
ji^c.  tae  seldom  struck,  and  when  they  are,  it  as  fre« 
qosmtly  happens  they  are  injured  where  the  mtstal  \^  wt 
1^  ai 
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6      Patent  for  a  Method  of  mafmFcttiiurmg  C^hleSy  Ut. 

as  where  it  is ;  it  is  certain  when  the  fluid  does  strike  the 
metal)  it  will  follow  every  turn  it  makes  till  it  reache9 
the  surface  of  the  earth,  which  is  a  strong  reason  for  the 
adoption  of  metallic  rigging,  as  in  case  of  a  ship  being 
struck  with  lightning,  the  shrouds  having  small, a^ppen*- 
dages  to  let  down,  it  would  be  conducted  into  the  water 
NYithout  injury  to  the  cfew,  ship,  or  cargo,  except  a  man 
happened  to  be  on  the  shrouds  where,  or  leading  from 
where  it  fell ;  and  it  is  presumed  that  accidents  of  this 
kind  would  more  seldom  happen  than  does  atpresent,  as 
the  men  upon  deck,  in  the  tops,  and  on  the  yards,  would 
be  almost  intirely  secure,  which  is  not  the  case  at  pre-* 
sent ;  and  in  climates  where  the  surrounding  atmosphere 
is  pregnant  with  the  electric  fkiid,  no  accumulation  could 
take  place,  as  the  rigging  would  be  continually  conduct-* 
ing  it  harmless  to  the  surface,  in  the  saoie  manner,  as  a 
chain  suspended  from  the  conduttor  of  an  electric  ma« 
chine,  and  resting  on  the  ground,  would  prevent  a  per* 
son  touching  it  from  receiving  a  ishock. 

The  chain-work  is  recommended  to  be  made  of  the 
toughest  iron,  and  well  welded,  as  indiflferent  iron»would 
n<)t  answer  the  purpose ;  it  likewise  may  be  made  of  cop- 
per, &c. 


The  Patentee's  ^Engagements  being  foreign  from  tlie 
nature  of  this  invention,  he  consequently  cannot  attend 
to  the  subject  of  it,  and  therefore  wishes  to  dispose  of  the 
'jxitent.     Jie  is  willing  either  to  part  >vitb  it  wholly  or  in 

l&hares,  '  • 
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{  1  ) 

fyecf^catlm  of  thf  Patent  granted  to  Mr.  JpHN  Bywater^^ 
of  the  Town  and  County  qf  the  Town  of  Nottingham  ,• 
for  a  Method  of  clothing  and  unclothing  of  the  Sails  of . 
Windmilb  while  in  Motion,  (providing  they  are  made 
after  the  DuUih  Manner^  or  as  the  generality  qf  Sails  are 
constriwtedfj  by  which  the  Mill  may  be  clothed  either  im, 
IV hole  or  in  Purt,  in  ah  easy  and  expeditious  Manner ^^ 
by  a  few  devolutions  of  the  Sails ,  whether  they  are  going- 
fast  or  slow,  leqving  the  Surface  smooth,  even,  <iiid  re^ 
gular  in,  Breadth  from  Top  to  Bottom ;  and  in  like  Man,^. 

,  Tier  the  Cloti\,  or  qny  Part  thereof,  may  be  rolled  et 
folded  up  to  the  Whip  at  Pleasure,  by  Machmery  simple^ 
ofnd  durable,  requiring  very  little  J  Iteration  of  any  Part, 
of  the  Mill,  may  be  fixed  up  in  a  few  Days,  at  a  compa^, 
ratively  easy  Expense,  atid  is  equally  applicable  to  any  old 
Sails,  however  warped  or  bosomed,  without  the  Necessity 
4f  having  new  Cloths.    Dated  Septeajber  14,  1804. 

With  a  Plate. 

X  O  all  to  whom  these  presents  shall  come,  &«y 
Now  KNOW  YE,  that  in  compliance  witlithe  said  proviso, 
I  the  said  John  By  water  do  hereby  describe  the  nature 
of  my  said  invention  to  consist  in  rolling  or  f6lding  up^ 
to  the  whip,  and  unrolling  or  uinfoldmg  again,  the  clofhs 
of  common  windmill  sails  'while  in  mt)tioin,  by  means  of 
cylinders  or  rollers  of  any  shape  as  long  as  the  sskxh^ 
with  a  toptbed  wheel  at  one  end  of  each,  working  either 
directly  or  indirectly  into  two  wheels  without  arms,  which 
are  ^ung  so  as  to  tnrn  upon  a:  ring  of  iron  fixed  to  the 
shaft  head  close  behind  the  baclc  stocks,  and  which  may* 
be  alternately  stopped  ;  so  that  the  wheels  at  the  ends  of 
the  cyKnders  must  directly,  or  by  means  of  a  connexion 
<j|  wlieek  called  carriers  or  nuts,  ^\^f>rk'into  thenr  by  r^J 

Volvijjcr 
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volving  round  them  through  the  power  of  the  wind  act- 
ing on  the  sails ;  so  that  the  cylinders  must  necessarily 
turn  round  and  roll  up  or  fold,  or  unroll  or  unfold  the 
xlotb  which  is  fastened  to  them,  according  to  the  respec- 
tive wheel  without  arms,  which  is  stopped  as  aforesaid, 
for  that  purpose.  It  appears  to  me  necessary,  lest  other* 
encroach  on  my  patent,  to  describe  as  above  the  general 
end,  result,  and  use  of  my  invention,  which  has  so  long 
been  the  wish  of  the  millers  to  obtain ;  and  the  attain- 
ment of  which  I  have  constantly  had  in  view,'*hamely,  to 
clothe  and  unclothe  common  windmill-sails  while  in  mo« 
tion,  and  to  leave  any  quantity  of  cloth  on  the  sails  at 
any  time  in  an  even  breadth  from  top  to  bottom  ;  and 
also  to  describe,  as  above,  the  principle  upon  which  I 
act  in  as  few  words  as  possible,  and  in  such  a  manner  as 
will  make  the  matter  as  plain  as  the  case  will  allow. 
Therefore,  according  to  what  is  set  forth  and  declared, 
pcA'soHS  who  shall  roil  or  fold  up  to  the  whip,  or  unroll 
or  unfold  the  cloths  of  the  sails  of  the  common  windmills 
while  in  motion,  whether  by  the  means  above  described,  or 
any  other,  without  my  permission,  are  deemed  to  encroach 
on  my  patent,  as  this  effect  of  so  clothing  tind  unclothing 
of  common  windmill-sails  was  never  accomplished  and 
made  known  prior  to  my  said  invention.  And  I  should 
deem  the  above  description  of  the  mode  of  performing 
the  same  adequate  to  answer  all  the  ends  of  a  full  and 
plaih  description  of  my  invention,  to  be  enrolled  in  the 
Court  of  Chancery,, as  has  been  done  hi  similar  cases. 
And  1  think  it  not  anywise  of  moment  to  subjoin  any 
drawings  to  explain  the  same,  as  it  can  by  no  means  be 
possible  to  hide  or  conceal  the  windmills  so  to  be^in^- 
proved;  but  to  comply,  as  strictly  as  possible,  with  the 
letter  of  the  said  proviso,  I  have  given  the  annexed  draw- 
ings and  explanation. 

Figir, 
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(gjT  ike  Sdih  of  WindmtH^  whSe  in  Uoiim*  9 

¥ig&.Jf^  2,  8,  ^Platc  U.)  arc  front  view  of  the  auk  m 
uncloAied,  half  clotfaed^^^nd  clothed  *• 

Fig.  4,  a  ring  of  iron,  or  other  'material,  about  fpur 
inches  wide  and  three-quarters -of  an  ineh  thkk  (more  or 
less  as  required ).9  whose  diameter  isiu^t  he  sufficient  tp 
emln-ace  the  shaft- head,  to  Avhich  it  must  be  well  iN^ 
cured  by  the.  stays  «  tf  9  for  otberwdfie* 

Fig.  5,  a  bevelled  wheel,  without  arms,  made  of  iron, 
or  other  material,  stayed  on  the  edge  of  the  ring  90  as  to 
tsru  easily. 

Fig.  6,  a  spur-wheel  of  iron,  or  other  material,  T^ith- 
out  arras,  made  to'  turn  easily  on  four  pins  fixed  into  fimr 
^axs^-bbbb,  in  the  ^back  of  the  Hng;  whtdi  pi»  am 
turned  up  at  their  ends  to  keep  it  steady. 

Fi0.  7,  is  xioe  of  the  four  spindles  of  .irony  ctr^ofehor 
matQr/al,  with  a  spur  nut  a  and  a  bevelled  n«|l.^;.t^ii 
spii^Je  passes  through  Fig.  4,  atccccj  JBxid  the  jiut  tf 
worlj^s  into  .the  spur-wheei  as  seen  an  Fig.  ,8,  aa^a^ 
The  four  bevelled  nuts  (Fig.  7,  b)  work  into  the  be- 
veiled  wheels  at;. tb^'  end  of  four  cylinders  iiity  Figs. 
I,  2,^41,  and  so  turn  them  ;  and  two  of  these  spindles 
jQust  be  shorter  than'  the  others  when  ^he  stocks  are  not 
•flush!.'  '  These '.cylinders  are  made  of  wood,  or  other  mat* 
teriafs/  diameter  three  inches,  more  or  less,  ortnaBeoGi* 
tagen^'  or  any  .other  shatie;.  one  to  be  placed  at'theoulk 
^ide^of  th^  Meading  edge  of  each  sail,  round  ^vniif^iir'te 
elothMb. rolled  (one  edge  being. fastened <h^ for; thatipui^^: 
pose)  w^n  tbe-^il  is  .unclothed.  A  gUidlgeoa  JroDa;jdfi^ 
end  »(,  each  cylinder  runs  into  an  iron  fastened  ^.  n:he 
4haft-head,.and  is  kept  in  its  place  by  a.niit  screwn^jb^ 

*  In,  the  S)}fcification   there  are. three  draunngs,  repi^scmiog  fin^r 
Tsnes  each,  cloihed,  half  clothed,  apd  nqclotbed,  but  to  sa^^e  the  spaok 
that  they  would  have  occupied  in  our  plate  we  have  shewn  one  figute 
only*  e^hibhing  two  vahlis  unclothed^  oue  cl^thed«  aod.the.Q^er^alf  ^ 
clothed. 
Vol,  VL — Secon©  Series.  C  its 
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its  end.  The  other  end  has  a  gudgeon  *,  which. turns  in 
the  eye  of  the  cross  iron  h  at  the  points  of  the  whips. 
f/ff  fonr  cylindcn-s,  similar  to  i  i  i  i,  placed  on 
tha  inside  the  whips,  one  hehind  each  sail  to  clothe 
the  sails,  by  means  of  ropes  ooooy  &c.  (fastened  to  them 
■and  the  edge  of  the  cloth.)  At  the  end  of  oach-  of  these 
four  cylinders  a  nut  or  wheel-is  fixed,  eeee,  to  work, 
ii.to  t!ie  bevelled  wheel  Fig.  5,  whose  teeth  decline  from 
the  centre  in  proportion  as  these  work  from  it,  whiqh  de- 
clination must  be  reversed  when  the  sails  turn  the  cop-, 
trary  way,  and  gudgeoni  to  run  into  irons,  either  pro-^ 
•jecting  from  the  ring  or  fastened  to  tlx«  sbaft-hea^  lijkpi 
the  other  cylinders.  The  gudgeons^  keep  thosQ  cjiin^, 
ders  steady  in  the  cross  iron  k  at  the  point  of  the  wWps,. 
and  stays  of  any  shape  or  number  wiil  keep  tJiepj^^/rom; 
springing.  ^   ,.,       .\^^.. 

'     Now,  suppose  the  mill  fully  clothed,   as  Fjg.  ^,  ^H, 
the  parts  of  my  ntochinery  revolve  with  it  uncjistp^'bed, 
until  a  lever.  Fig.  9,  (which  turns  on  the  centr^  piB|  ,^^ 
JFig.  10,  by  which  it  is  fastened  to  the  braces  or  fenciag;?^ 
-and  whose  end  b  is  weighted  to  hang. down  towsitis.the 
breast  of  the  miH,)  being  brought  into  an  horizontal  di- 
-rectjon  by  pulling  a  string  attached  to  the  ekid  a  witl^inr . 
«ide  the  mill,  the  end  b  stops  the  stud  ^,  projecting  from 
tie  inner  surface  or  back-front  of  the  spuv*wbeel  Fjg^^  8  ;  ^ 
consequently  the  four  spur  nuts  a,  at  the  end  of  the  g)in-  j 
^leFig.  7,  (and  seen  at  aaaa^  Fig.J,}  roll  roynd  the^ 
spur*w heel,  and,  the  bevelled  nuts  i  at  the  ojhcr  end  oif^ 
the  spindle  work  into  the  bevelled  wheels  of  the  outside 
•cylinders  i iii^  Figs.  1 , 2,*3,  in  a  straight  direction  Ijenind 
ihem,  and  so  turning  the  cylinders  roll  the  cloth  on  them  ^ 
.till  it  is  rolled  up  to  the  whip.     The  leyer  is  then  drivjeu 
•fiidewise  (its  spring  c  returning  it  jagaii?)  .from  thte  stud  in 
the  ba<  k  face  of  tlie  spur-wheel  l^y  tl^e  following  contri-^ 
▼an^t, 

•   :  > 
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of  ffie' Sails  of  JVtndmiHs  while  in  Motion.  1 1 ' 

'  A  screw  k^rFig,  1 1 ,  is  cut  on  the  gudgeon  of  any  one' 
of  the  cylind^r^  behind  the  sail,  and  a  piece  of  iron  c, 
Fig.  1 1 ,  is  tapped  to  fit  it.  The  end  of  this  iron  runs 
into  a  slot  in  th^  iron  d^  Fig.  1  i ,  made  fast  to  the  shaft* 
head,  to  prevent  the  iron  c  from  turning  with  the  cyhn- 
der^  but  jallowsit  to  slide  up  and  down  so  as  to  press  on 
that  on  the  iron  a;  Tig.  1 1 ,  which  has  the  eye  in  it,  and 
raises  the  end  ajiist  high  enough  to  drive  the  lever  aside 
when  the  cloth  is  all  foiled  up,  the  threads  of  the  screw- 
adjusting  it  to  what  number  of  revolutions  you  choose  to 
employ  for  that  purpose.  The  point-end  of  the  iron  a. 
Fig.  ri,  is  that  part  of  it  which  pushes  aside  and  passes 
the  Ifever  Fig^.  9,  and  moves  on  its  centre  c,  and  must  b^ 
carried  under  the  spur-wheel  so  as  to  act  behind  it  for 
that  ptfrpdse  :  .a  duplicate  of  Fig.  1 1  shews  it  pn  a  larger 
scale  *.  By  letting  go  the  string  the  miller  may  at  any 
tble- leave  the  cloth  on  the  sail  ivhere  he  chooses,  lik^* 
ift^^^ffe* sails  may  be  clothed,  or  any  part  thereof,  by  ^ 
lifei^eP,  "siihilar  to  <^,  Frg.  9,  stopping  the  stud  a,  on  the: 
cdg^'  of  th<^  bev^die<l-wheel  Fig.  5,  and  driven  off  in  a^ 
xfi&Jrtner  similar  to  the  spur- wheel.  •       i^ 

tig'.  12,  i^  a  stay  of  wood,  or  other  materia],  and  frxed'^ 
to  thji *$tocfe'6'J  whip  dtnnnny  Figs.  1 ,  2, 3,  to  preveht  Ithe 
cyli'rtdcrs  fr'8^ 'springing  too  much.  In  the  inside  tlJere  is 
kff  rbofn  |li%\i[gh'fe)r  the  cloth  to  be  rolled  upon  the  cy- 
lifltlW  throagK  its'  lips  ih  the  eye  of  this  stay, .  In  order 
to  Keep  'the  strings  tight  ift  all  weathers,  which  go  over 
tll^  elige^Qftbe  shrouds,  <)<?<?  ^,  &c.  a  cord,  passing  over, 
a"  spring  of  any  sort  or  shape,  placed  under  the  sail, 
is^  Ia3iened  to,,  and  wound  about,  the  upper  ends  of 
thVlcylinders  in  a  direction  contrary  to  th<^  strings*  and 
cVdlliV  '  To  prevent  the  cloths  from  being  driven  down- 
wards by  tTie  centrifugal  force,  a  ring  or  two  are  left  on, 

tQ  ruri  along  the  rods  in  the  old  nianncr,  as  p\  Figs.'  i  and  3, 

'     ,     ,        •  ,i 

V/tT:.     -".  ♦  The  sroallef  drawing  is  omitted  in  the  plate* 

C2  Thq 
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1 1      Patent  for  a  Methoi  of  clothing  and  unebihmg 

The  width  of  the  cloth,  diameter  of  the  cy linden,  and 
number  of  revolutions  you  choose  to  employ  to  roll  up 
your  cloth,  must  determine  the  size  of  the  wheels.^  Inr 
order  to  fold  the  cloth  instead  of  rolling  it,  one  end  of  it 
must  be  fastened  to  the  whip  and  lines  passed  across  thet 
outside  of  it  through  loops  fastened  to  its  edge,  and  con*- 
tmued  over  the  edge  of  the  slirouds,  and  connected  with 
the  cylinder  or  roller,  of  any  shape,  placed  under  the 
sail,  or  ekewhere,  the  other  ends  df  the  lines  must  also 
be  connected  with  the  said  cylinder  or  roller  ;  and  when 
the  cloth  is  drawn  up  in  folds  towards  the  whip,  so  much 
of  these  lines  will  be  rolled  on  the  cylinder  one  way,  and 
off  foni  it  the  other,  as  will  be  sufficient  to  let  out  the 
cloth  again  when  the  same  cylinder,  turnexl  the  contrary 
way,  draws  the  clotli  on  the  sail.  By  this  mode  I  get 
riJ  of  four  cylinders,  with  their  appendages,  the  wof^k 
being  in  other  respects  the  same  as  in  rolling  the  cloths  ; 
but  since  folding  gives  a  surface  much  inferioi'  in  many 
respects  to  rolling,  and  induces  inconveniences  and  ac- 
cidents from  which  the  rolled  surface  is  free,  1  shall-  ad- 
vise the  rolling,  rather  than  for  a  small  saving  to  endure- 
the  inconveniences  of  folding. 

Note.  The  above  drawings  are  a  quarter  of  an  inch  to 
die  foot*.      ^  • 

.  If  a  sudden  gust  of  wind  should  arise  in  the  absence  of 
the  miller,  ^so  as  to  drive  the  mill  faster  than  a  given  veJ 
lodty,  a  pair  of  centrifugal  balls,  like  the  governor  of  a 
steam-engine,  may  be  so  placed  as  to  adjuiit  the  lever  sii 
that  she  may  immediately  unclothe  herself;  but  aathia 
k  not  an  essential  part  of  my  patent,  it  may  or  may  not 
be  adopted.  ' 

In  witness  whereof,  &c.  ♦ 

*  In  our  plate  Figs.  1,  2,  and  S  are  reduced  ahout  two-thirds  les^ 
than  the  origioaU  but  the  reniaiuing  Bgures  are' nearly  ou  the  same  scale; 

Obsbr- 
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V  '^^  Sails  pf  Windmills  while  in  Moiim.  l$ 

Observations  by  the  Patentee. 
The  various  and  repeated  attempts  that  have  so  long 
been  nnade  to  discover  a  ready  and  effectual  method  of 
controlling  the  excessive  power  of  the  wind,  acting  on 
so  large  a  .body  as  a  windmill,  engaged  my  attention 
some  years  since  ;  and  the  eagerness  shewn  to  obtain  pa- 
tents for  new  inventions,  that  were  considered  as  im- 
provements, led  me  to  suppose  that  some  great  advan- 
tages, individual  or  national,  were  involved  in  the  issue. 
Experience  soon  proved  the  general  error  that  more  or  less 
pervaded  all  their  schemes  ;  for  every  one  followed  hia 
predecessor  in  adopting  sails  varying  from,  or  quite  on  a 
different  construction  to,  those  in  common  use,  either  by 
laying  the  cloth  on  in  a  different  manner,  or  by  using 
boards  instead  of  cloth,  hung  like  Venetian  blinds ;  or 
by  entirely  taljng  away  the  shrouding  and  bars,  and  sus- 
pending the  cloth  at  the  corners  by  ropes  ;  and  by  intro- 
ducing many  different  contrivances  ;  all  agreeing  only  in 
one  object,  that  of  departing  from  the  old  established 
mode  of  laying  the  cloth  on  the  sails  in  the  way  wmch 
comnion  usage  has  sanctioned,  and  experience  abunr 
dantly  confirmed,  as  the  best  possible  way  of  doing  it. 
Reflecting  hereon  from  time  to  time  as  the  subject  occa- 
sionally presented  itself,  I  was  at  length  induced  to  de- 
vote a  small  portion  of  the  time  I  could  spare  from  my 
regular  employment  to  the  more  immediate  consideration 
of  the  subject,  to  contrive  a  method  that  might  embrace 
all  the  beneficial  ends  that  could  be  wished,  and  which 
should  at  the  same  time  be  as  free  as  possible  from  the 
inconveniences  that,  more  oi-  less,  affected  attempts  of  a 
similar  nature.  My  leading  design  was  to  meet  the  wishes 
of  the  millers,  and  to  do  .the  business  in  their  own  ivay^ 
by  rolling  the  cloth,  or  any  part  of  it,  t/p  to  the  whip^ 
.  in  an  easy  and  expeditious  manner,  by  the  agency  of  the 

miller 
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miller  himsalf,  trbo  shotild  only  ha^'  t6  piril  a  rope 
within  side^of  the  mjll,  at'  any  time  b«  wished  to  reduce 
t}^  cloti),  to  le;ivc  as  much  3^  hp  "chose*  of  it  Qti  the  sail,  ' 
and  to  return  it  again  at  pleasure,  the  ffiiU  all  the  i^hilc  • 
amtinuuig  in  motion.    I  accdrdinigly  constructed  a  model, 
,  which,  with  successive  alterations^  I  have  so  improved, 
as  to  render  it  every  way  answerable  to  the  general  wish. 
Thp  machinery  I  make  use  of  being  chiefly  mad^  of  cast^ 
iron,  not  heavy  nor  cumbersome,  is  both  cheap  and  dura- 
ble ;  and  as  the  whole  may  be  got  in  readiness,  and  fit  to 
put  together,  before  it  is  sent  to  tlic,  mill,  ^h^  tinje  lost 
in  putting  if  up  can  seldom  exceed  a  week  or  ten  days  ; 
^nd  dimensions  ifiay  be  sent,  \>y  post,  to  tha  patentee 
firom  amy  distant  part,  by  whif:h  he  can  prepare  liis  ma-  ' 
chinery,  without  the  necessity  pf  previoosly  vie^Tingthe 
milt.    The  advantages  arising  frpm  my  invention  wijl  ea^  ' 
sily appear  by  contrasting  it  with  the  nnnnerou$  dfsadvanJ*' 
tagts^  qnder.  which  the  miilcj-s  at  present  labour,  •  Thoits  * 
who.  occupy  windmills  weU  know  the  danger  th^y  are '^ 
oftoBVcxposeci  ^o  from  sudden  scjualls  of  wind,  aild'hai^^ 
gales^^ntimsing'^nd  encreasing  wliile  the  ^ils  are  clothed   • 
a;d- goiug;^ -'wfajdi  Are  often  incapable  of* outriding  thei^ 
stofcm;  ^Thtt^Bfaafes,'if  not  wrung  off  their  nefcks,  by  tlid  •* 
fretpien't  applifi^ioh^  of  th^ljreak,   are  so  ^eripled  amf 
weakened  as.  to  bfi  yepdered  unfit  to  be  trusted  after  re- 
peated ii)jurics»  of  vdiis  kind,  and  various  other  mtschieft  ' 
arise. in  coosfc'quenqc.     1  he  nnceitainty  of  the  wind; ' and ' * 
the  :  danger  in  long  and  darlv  niglits,  ofhin  deter  the  * 
mirier  from  grinding  when  he  is  in  the  greatest  need  i  arkl 
the  time  and  trouble  necessafV  to  stop  the  mill  and  alter  ' 
the  cfotliso^  frequently  in  unsettled  weather,  are  such  aii  ' 
to  «iis-j.ble,him  iVoai  doing  a  great "pro[>ort4on  (perhaps    ^ 
half),  of  the  wov!^  nlilch  could  otl>erwise  be  done  at  those   ' 
pmt^^    Ity  the  assistance  of  mr  maclnncryj  all  these-in- 
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.conv^hieri<?€*$  wiU  b0  w^holly  Remedied.,    The  aiHIer  wtii-^ 
^DUt  stopping  the  4nUl  mjiy,  in  six  or  isight  seconds,  ud- 
clothe  the  whole  of  .the  sails  if  nedessafy,  or  instantly  so 
effectually  relieve  the  .Sail  by  drawing  the  ctoth  from  the 
■thin  edge  toward^  the  whip  as  to  secure  his  stocks  froin  the 
twi$ti«g  and  straining!  to  which  they  afe  otherwise  liaEble,  • 
and  relieve  the  shaft  ft^oni  the  injuries  resulting  from,  the 
applieation  of  the  break  ;  and  thus  not  only  will  inuch*' 
time  be  saved|.  but  also  a  considerable  reduction  be  made. 
in  tl>e  expense  of  repairs.     Besides  the  adi-antagcs  above 
d<jsjcribcd  of.  doing  aafth/  muck  more  "n^ork  in  gusfy  :tea*- 
ihtty  I  Cftn  at  a  small  additional  expense  afford  the  miHer 
movP/ pgweCj  ^by  exposing  a  greater  surface  of  cloth  ie 
lo^^wjnds  jfaftftjpwdence  would  allow  him  to  adopt,  witb^. 
ou;t'.ths^c6»stafttafrd*  ready  control  wliich  by  tUs  iiia«^ 

.  cfein^fj/be  ^ifi  always  be  able  to  exercise  over  the  wind. 
MytjaH)t}30d.,Qf  laying  on  the  cloth^  in  an  ev^nbceadth 
frQ^rttyp  tobottom,  far  exceeds  the  common  way  of  paitfyu" 
nii&loljtirlg  byrolliBg  a  portidn  of  the  cloth  diago^ally^- 
toitI^.poii)t,of.die  whip,  as  a  long  and  regular  suHave. 
frOBi^  40p  to  IxNttom  makes  ber  go  much  more  steady^  ixt;. 
strong  gale^i  and  sudden  squalls  without  sa  hastily  feeliii^  t 
the  pflfeqt.of  the  wind's  dying  away.    .Tti9>  fixniaess  ustb- 
which  Qoy  machinery  may.  be  fixed  to  the  shaft-bead,  and  ' 
the  few  dependencies  it  has,  in  comparison  of  othors,  irilly 
it  is  {H'esumed,  secure  it  from  getting  out  of  x)rder,  and 
from  the  heavy  complaints  and  strong  objections  that 
havie,been  brought  against  others  on  that  account:  and 
as  1^^  have  now  applied  my  improvement  to  as  old  a  miU* 
as  ffK?8t  Wi  the  country,  which,,  although,  tlie  tshaft-.i«ad  - 
is  as  cmzy  and  rotten  as  ca^  readily  be  met  with,  per*  • 
formsj  with  ease  and.  safety,  I  feel  no  hesitation  to  et^gage 
to  put  it.iip  to  any  old  mUly  tliat  is.but  in  a  woriking  state;   ^ 
Jet  the  sails  be  a^  much  twis^d  and .  bosomed  as  }3o.sslble, 
and  insure  it;$  performing  its  Mork  for  any  given  time, 

.        ,    5  '  .      The 
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H    Patent f<fr  Tmprmfenients  on  Machmeryfor  toUing 

The  endeavours  that  have  been  hitherto  made,  to  make 
the  wind  geneTally  do  the  work  itself,  has  exposed  the 
jnachinery  to  be  so  constantly  teazed  and  fretted,  and  so 
liable  to  be  out  of  order,  so  much  expense  has  been  in<- 
dured  and  ti.me  lost  in  fixing  it  up,  and  so  much  atten- 
tion required,  to  oil  and  keep  it  in  order,  as  to  prevent 
tbe  universal  application  of  such  improvements  to  comr 
jnon  windmills  ;  but  ibr  a  moderate  additional  charge 
centrifugal  balls  may  be  adapted-  to  draining>-mills  in  tlie 
fens  with  my  machinery,  so  as  to  make  the  mill  un- 
clothe  or  clothe  herself  when  she  is  going  at  a  velocity 
byond  or  lesls  than  a  given  speed,- while  at  all  the  interr 
mediate  degrees  the  machinery  will  be  constantly  at  rest 
though  the  mill  will  continue  in  motion.  And  this  mightb 
be  applied  to  windmills  in  general,  but  my  improvement 
is  on  several;  accounts  preferred  by  the  millers  withoi\t  . 
that  adcUtion.  .  . 

a^iii        .1  » I  ...  II  ...ii..  ■■         ■■■■!  Ill  I      .    I  I    lu  ■      L.        I    _       :       - -1 

Speqficaiion  of  ifte  Patent  granted  to  Booth  Hqdgetts, 

.  cf  Dudley f   in  the  County  of  Worcester ^   NaiUIron^ 

'  vrniger ;  for  certain  Impraoihunis  on  Mac/nnery  fer 

•    rolling  Iron  for 'Shanks,  and  fiftviing   the  same  into 

i    Shanks f or.  NaiU.     Datad  November  8,  1803. 

With  a  Plate. 

X  O  all  to. whom  these  presents -shall  oome^  &c. 
Now  KNOW  YB, -that  in  bompliance  with  the  said  proviso, 
I  the  said  Booth:  Hodgstts  cb^  hereby  declare,  that  my 
said  invention' of  certain  improvements  on  machinery  ibr 
r<dling  iron  for  shanks,  and  ibr  forming  the  same  into 
diaiiks  for  nails,  is  particularly  described  and  ascertained 
in  the  drawings  and  description  thereof  hereunto  an- 
nexed.    In  witness  whar^)f,  &c. 

A  (PL  III.)  the  inside  of  a  mill,  commonly  used  for  rolling 
barS|  aad  idilting  or  cutting  them  into  rod  iron.  B,  the  shaft 

which 
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Ir&nfor  Shanes,  oM  forming  it  into  Shanks  far  NaOs.  Il 

which  connects  the  machinery,  with  a  wheel  to  be  worked 
either  by  steani  or  water.  C,  the  spui'-^heel.  D  D,  thd 
wlieel  and  shaft  which  J^prk  the  rollers.  C  E,  the  bed 
which  the  standards  are  fixed  upon.  P,  tbe  rollers  tx> 
roll  blooms  or  slabs  of  iron  into  bars.  G,  £he  rcfllers  tp 
roll  bars  or  pieces  of  iron  to  a  propei*  thickness  before 
they  are  cut  or  slit  into  fods.  K  K  K  K,  the  irdn  standi 
ards  in  which  the  rollers  work,  with  scrc\^s  to  keep  thenf 
at  a  proper  distance  froni  eich  dther.  There  are  fouf 
standards  to  each  pair  of  rollers,  though  the  front-ticW^ 
can  shew  only  two.  L  L  L,  the  pinions  and  connexions* 
MM,  the  wheel  and  shaft  that  work  the  cutters  or  slitters. 
N  N,  the  pinions  and  connectiotis.  O,  the  slitters  or 
fcutters  and  the  iron  pillats  with  sdrews  in  which  they 
work  :  there  are  four  pillars,  though  the  front- view  shews 
only  two«  P,  the  edge  of  a .  bar  of  iron  after  it  bap 
been  rolled  with  common  rollers  before  it  is  slit  into  rods. 

My  improved  way  of  rolling  and  cutting  iron  so  as  to 
form  those  parts  of  nails  called  the  s^hanks  is  as  follows. — A ' 
pair  of  rollers  (which  I  put  in  motion  by  the  machinery 
above  described,  or  any  other  mechanical  power)  sum 
thus  prepared :  one  of  them  in  the  usual  way,  ifound, 
»ee  letter  11 ;  the  other  roller  (letter  S)  is  cut,  indented, 
or  grooved,  so  as  to  roll  a  bar  or  piece  of  iron,  thick  ancf 
thin  (see  T),  in  proper  lengths,  according  to  the  naija 
wanted  ;  that  is,  one  end  of  eacih  length  must  be  left 
thick  eaoiigh  to  make  the  head,  and  then  gradually  ta- 
percd  to  the  other  end  till  thin  enough  to  form  the  point. 
The  doited  circular  lirte  shews  the  end-vieW  of  the  rollet* 
in  the  form  it  was  before  cut  or  indented  ;  and  the?  black 
lines  sh^w  the  form  arid  maiinef  that  the  grooves  are  fcut 
or  indented  bn  the  roller,  and  represent  it  in  it^  improVed 
state.  The  grooves  may  be  either  cujt  quite  across  thiH 
toller  S  from  one  end  to  the  othei',  to  make  all  the  shankd 
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of  onfrlwrgth  imt-  sort,  or  mzy  be  eut  m  ^itislbnWso  aa  Mi 
]|iake  diflei^  ^rts  of  lengths.  T,  shew  the  eidge  c^ 
^  bar  «f  if  OB  after  it  has  bcen^^lled  in  or  between  the 
loUers  R  and  Sy  in  whibh  state  it  is  then  to  he  cut  or 
lltt'into.  proper  br.eadtbs  in  such  slkters  or  cutters  as  are 
geoergUy  iiscd  in  an  irOn-slitltng  milK  Th6  nail-^hanki 
ye  4|ftenfan}s  separated  from  each  other  and  smoothed^ 
andtben  headed  in  the  usual  manner.  Bntds  do  not  re-* 
^ire  to  be  beaded. 

Accoimtfif'l'mpriwtnnentsdflSojggyLand^ 

'By  Benjamin AVapdinoton,  Esquire ^  of  Lmooer'^mistl 
mar-Ahtrgiwemyy  in  South  Wales^ 

t'rom'thfe  *rkA*i^s'Ac*rioKs  dF  the  Society  for  theXnt^ 
ragdmdnt  of  AkTs,  ManufacTukk,  Md  CoMiiai%f.0^4i 

'  T^€ Silvia  MeM  ^as  presented  hf  the  SdcieH/  U  the  litiUJior 
for  4his  CefnmujlicaiioHr  .^ 

xl AVINtr  in  tbe.year  1798  determined  to  plant  Witfc 
larches^  ashes^  &c.  about  twelve  acre§  of  pastuYe-landy 
aituajled^not  far  frbqi  my  house,  the  soil  of  which  is  gra- 
ijielly  and  partly  boggy,  and  which  had  not  beel)  by  la^ijr 
sQoaQS(  productive,  I  ploughed,  it  lip^  and^Sbt^ined  fr&rii 
it. that  yeai:  ^  liyiiffereiit  crop  of  potatoes.  It  hein^ 
hounded  on  the  lower  side  by  a  brook,  I  bad  a  hank 
tbro\vn  up;  and  in  November,  1798^  I  made  a  willo4^ 
fence,  such  as  Dr.  James  Anderson  has  recommended  in 
his  *^  Essays  on  Agriculture,"  &c.  &c.  In  March,  1799, 
jl  roceived  from  Glasgow  108,000  larches  and  5000  ashes, 
|Mgrt  of  them  seedlings  and  part  transplanted*  I  had,  th6 
larches  .jptdt  into  the  ground  as  soon-  as  possible^,  two  feft 
4part,  in  ro^s^  as.  recommended  by  Df*  Anderson,  in 

hi* 
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ki^^tiMf^hm^  9i  ^SsB^-.  The  5000  ashes,  wd  JfOdO 
9kQ^.  ^iqb  I.pI;9/c;^r^  in  1;his,  iteiglibourhoc^j,  I  plapte^ 
.ftgRor/l^g-tQ  tlv^j[u4icipus  naqthod  rjscopaiomi^iecl  in  Attii- 
ij«  tW€T>|(yrtwo.Qf  t.h^  fifth  vpluui^.of  the  **  Batb  Society'^ 
3?^^r^f!*  &*2.  J  ^aje  iii  Uii)s  concisely,,  fro^  pot  having 
j^^p^tQ  4escr,ibe  th^  method  ^lore  ifuUy.  A  considerable 
number,  of  the  larches  having  been  much  injured,  in  ^ 
long  passage  from  Gla^ow,  in  December,  1799,  I  pro- 
letived  1^,000  tmiispla^nttttd  ones^  to  fill  ttp.iEaiiftB^i«sarj  fm4 
k)  afiolhM  paft  of  tli«  tiiiae  gr^wDd  i  planted  SMO,  Bip^evt» 
firs  by  themselves,  two  feet  apart,  and  1000  Spsmisb 
cbesnuts  likewise  by  themselves.  Part  of  the  ground  be- 
^og.  still  unoccupied,  in  October,  1800,  I  ordered  fronl 
Gla^ow  21,600  more  larches,  which  arrived  in  February, 
1801,  and  were  immediately  planted.  Several  of  them 
havittg  Hied  in  the'  course  oF  that  year,  I  ptocured,  iii 
December,  18bi,  14,4(X)  liiore,  and  2,40?)  English  or 
Scotc^h  elnas.  The  larches  were  made  use  of  to  fill  up 
va^apcicjs,  aivi  ^  pai^t  yf  the  grgupd.  tifeovt  w;g,§  still  un- 
plaj^yt^d  5  and,  tba  elm?  were  pij^t  in^o  tb^  ground  pripcj^ 
Palb^  pqai:  tjif  h^dgerrOws  rgypd  the  plantation^  iy^ 
€^^}^  43i^rtft  of  my  ^t9.t«>  AU  thQse  th^t^  cw.e  last  wei^e 
lj:^s||li^t^  trees,,  from  ane  aud  ft  bajf  ^o  ^wo  and  a  half 
4^  taog.i  and .  bftvin^ .  arrived,  in  ^xc^llent  order j^  they 
JM»v^  §(mffkt(^d  tii^  pl^ntatiQU,.  excepting  ^^,qu%  a  qu^- 
.|¥rt,or  Wf  ai^>>cre.,  at  present  a  bog,  \vhi<ph  it  is  my  in- 
l^liof)  ta.cut  drains,  through,  and  to  plant  with  a^Ii.^s 
fhi^  Mfinter.  c 

;  I  have  tie  pleasure  to  say,  that  the  whole,  or  nearly 
the  whole^  of  the  larches  and  ashes,  appear  now  to  be 
ia>  very  flourishing  state,  some  of  the. former  being 
twelve  feet  three  inches  high,  and  many  of  them  ten 
feeit.    I  have  found  the  transplanted  trees  to  thrive  the 

D2  best. 
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to  Improvements  of  Boggy  Land. 

best.  The  ash^s  are  many  of  theai  six  feet  four  inches 
high  ;  and  they  made  Uy  far  the  greatest  shoots  this  year. 
About  half  of  the  Spanish  cHesnuts  are  in  a  thriving 
Stase,,  and  almost  all  the  elms,  Half  of  the  spruce  firs 
have  died;  but  the  remainder  have  lately  made  great 
shoots,  as  have  jikewis^  about  2  or  30Q  oaks  introduced 
in  different  places, 

I  am  persuaded  I  may  safely  say,  that  ther^  are  at  prer 
sent  no  less  than  twelve  acres  of  indiff^ent  land  in  ^  %\i% 
growing  state,  .  . 

110  to  120,000  Larches,  .   ,       .     .    , 

gOOO Ashes, 

2400 Elms, 

J  000  ■  Spruce  Firs, 

500  -f       -'   ■>     ■    Spanish  Chei5nutS| 

200  — ^ i Oaks, 

^  As  I  Was  inducied  to  make  this  plantation  in  tonse-. 
i^tience  of  observing  a  growing  scarcity  of  timber  of  all 
descriptions  in  this  country,  owing  to  a  large  consump- 
tion by  several  very  extensive  iron-works,  that  haVe  been 
erected  within  these  fifteen  or  tvyenty  years,  I  shall  pro- 
bably ere  long  plant  the  whole,  or  part  of  another  tract 
of  land  (nearly  fifty  acres)  which  1  have  in  an  elevated 
situation,  with  larches,  where  I  have  no  doubt  they 
will  flourish,  and  become  very  valuable  to  my  children, 
^)d  to  the  public. 
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(     21     ) 

'  Jnipraoements  in  Pendulum-^Cioch^   bjf  dkninishing  >  iHc 
Friction  in  Escapements^  >    . 

By  Mr.  Edward  Masse y,  cfllanley^  Stt^ordshite^ 
With  a  Plate, 

From  the  Transactions  of  the  Society  for  the  Encoii* 

ragement  of  Arts,  M anufacturbs,  an4  Commbrce. 
I'  , 

Pifiy  Pounds  were  voted  by  the  Seaety  to  Mr,  Massey 
/or  this  Jjroention^ 

JlJl AVING  for  a  considerable  time  considered  a  method 
of  diminishing  th«  friction  in  escapements  of  pendulum- 
clocks,  which  I  conceive  may  be  of  great  service  in  ma* 
king  better  time-keepers,   by  relieving  the  pendulum 
from  obstructions  occasioned  by  friction  in  the  train  of 
wheels,  and  on  the  acting-part  of  the  pallets,  I  beg  leave 
to  lay  before  the  Society  for  the  Encouragement  of  Arts, 
&c.  tw:o  escapements,  which  I  have  no  doubt  will  an- 
swer the  purpose  intended.    The  difficulties  whieh  I  pro- 
pose to  diminish  in  clock-escapements  by  this  ifiv^ntion  ' 
are  as  follow :  first,  it  is  allowed,  that  when  thepire^ure 
against  the  recoiling-escapement  is  dimil^ished,  as  it  is 
liable  to  be,  from  increase  of  friction  in  the  wheel-work, 
the  vibrations  of  the  pendulum  will  not  be  perfdrqied  m 
30  short  an  interval.     This  circumstance  has  the  con* 
trary  effect  on  a  dead  beat;  for  when  the  pressure  against 
the  locking  is  the  greatest,  the  vibrations  wiH  occupy  a 
longer  interval  of  time ;  so  that  the  vibrations  of  the  pan- 
4dulum  are  liable  to  be  affected  from  two  causes  —  from 
'  an  increase  of  friction  on  the  acting-part  of  the  pallets, 
and  from  an  increase  or  variation  of  friction  in  the  train 
of  wheels.    These  are  the  objects  which  I  have  bestowed 
great  pains  and  expense  to  remove, 

I  beg 
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M  Impraoements  vi.  PftdulunuClocks, 

I  beg  leave  therefore  to  give  a  description  of  two  mo- 
'rilth*  otmj  inxpfroved  edcapeixient  "(hat  accooipajiy  thii 
letter.     First,  a.  svriog  wh^el  is  ma<}t  in  the  usual  way 
of  iDnking  it  for  a  dead  beat,  except  that  it  i&  not  ne« 
cessary  to  make  the  teeth  with  fine  points.     The  pallets, 
instead  of  being  fixed  on  the  verge  in  the  usual  way,  are 
.fixed  on  two  light  d^^its,  one  on  each  side  of  the  swip^r. 
wheel.     The  kK^kiogs  ai'e  on  the  inclined  pUnes  of  the 
pallets,  which  are  pressed  against  the  teeth  of  the  swings 
wheel  by  remdnteiring  springs,  which  should  be  under 
the  command  of  the  weight  or  main-springs,  so  that  if 
•aa  increase  of  fnctix)a  should  takie  place  in  tho  wheel- 
.work,^  the  vibrations  of  the  pendulum  will  not  be  much 
.affected,  so  long  as  there  renins  a  power  to  raise  the 
.  inelin^d  plaices.     A  moiiientum  is  communicated  to  the 
'.pendulum  through  these  inclined  planes,  by  two  arms 
.fixed  on  the  verge,  which  come  iutp  contact  with  th^em^ 
aud  unlock  one  on  each  vibration  of  the  penduluip;. 
Thos,  suppose  a  momentum  to  have  been  given  by  tlie 
itnclitied  plane  on  the  right ;  at  the  same  time  tbit  this 
takes  place  the  wheel  moves  forward^  and  raises  the  in- 
clined plane  on  the  left,  and  the  pendulum,  havin^j.  per- 
formed its  oscillation  to  the  left,  receives  a  momentum 
from  the  inclined  plane,  to  compensate  for  the  loss  of 
.  power  which  would  take  place  during  tl)e  ensuing|  vibra- 
tion to  the  Tight,  and  so  on  alternately.    The  advantage 
ill  this  njiodel  consists,   I  conceive,  in  diminishing  the 
friction  in  the  acting  part  of  the  pallets,  in  giving  a  re- 
gular  certain    momentum,    independent  of  any  varia- 
tion which  may  occur  in  wheel-work,  or  on  the  acting- 
part  of  the  pallets,  except  during  the  short  time  of  un* 
..Joijking. 

•  Preserved  in  the  Socieiy'i  repo&itory  for  public  infpectioD. 
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iy  diminishing  t%t  PticHonin  ^tttpttnfMs.         ff 

The  second  des^i^oft,  ^emg /H  4mi  .pendulum  viih* 
out  a  verge,  is  as  follows.:  the  swing-^heel  must  be  oa 
the  outside  of  the  back  plate.    The  pallets  are  formedl 
like  a  pair  of  tongs,  and  are  a  fiittlirc  to  the  clbck* 
There  is  a  spring  fixed  in  the  upper  ipaft  of  the  tongs, 
which  keeps  them  extenHed  against  the  points  "cff  thfe  iwl- 
Justing  screws.  *  The  points  of  the  tongs  are  paHttS,  V'flfc 
inclmed  planers,  and  liave  lockingfs,  as  the  one  abioYe  ^e- 
idtibed.    The  tongi  are  made  to  sprang  from  the  peSnt 
by  which  the  pendulum  is  'suspended,  and  by  alterhr^ 
the  adjusting  screws  a  proper  tension  may  be  given  tQ 
ihe  spring-part  erf  the  pallels  j  but  they  must  be  sufficl* 
tntly  under  the  influence  of  the  main  power.    I  think  tba 
main  power  shoulfl  l^e  abotft  one-third  mote  tJian  is  ti©» 
cessary  to  raise  the  inclined  plane  so  as  to  allow  fcr  ail 
increase  of  friction,  'whic^  may  take  ^place  in  the  wheeU 
ti^ork.    There  must  be  a  OftMsb  piece  i&xed  to  tfie  peodu« 
lum ,  wlhich  must  come  into  contact  with  two  pins  4)afb 
are  fixed  in  the  inclined  planes  of  the  .paUets,  6oast<; 
imlock  one  on  each  vibration  of  the  pendulum.  .  Sup« 
pose  the  pendulum  to  be  put  in  motion,  and  ^to  havie 
unlocked  the  inclined  plane  on  the  right ;    the  .whedl 
inoves  forward,  knd  raises  the  inclined  plane  on  the  hSt^^ 
it  which  time  the  pendulum  receives  a  momeutum  hom 
the  spring-pallet  on  the  right,  and,  after  perfpvming  iM 
'excursions  to  the  left,  receives  a  momentum,  as'Qnthi^ 
I  right,    and  so  on  alternately.     The  advantage  «if.tibijf 
esuiapement  over  that  above  described  is,  that  it  avoids 
tlie  friction  of  the  verge  and  detent  pivots,  and  during  ^ 
part  o^  the  vibration  the  pendulum  is  disengaged^  sa  tliat 
it  is  a  free  pendulum. 
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M  Impfweme^  in  PmMtm-ChckSi  Kc,    . 

RsPERSNCEs  to .  liate  IV. 

.  Tig:  I.— First  Method. 

A.  The  swing  wheel. 

B  d  The  two  pallets, 

D  D«  The  detents  on  which  the  two  pallets  B  and  C 
are  fixed. 

£.  One  of  the  remontoire  springs  on  the  left  side ;  ano- 
ther;  similar  to  this,  is  on  the  right  side  of  the  frame^ 
but  is  not  shewn  in  the  plate« 

F.  The  verge. 
,    G.  The  arms  fixed  on  the  verge,,  which  act  on  the  pins 
H  I  of  .the  pallets. 

.  K.   The  pendulum,   fixed  in  the  usual  way  on  tho 
verge. 

Fig.  2. — SecoTid  Method. 

•    u.  The  free  pendulum  without  a  verge.  .        ^ 

4.  The  swing  wheel  on  the  outside  of  the  back  plate. . ; 
cd.  The  pallets,  formed  like  a  pair  of  tongs. 

-    e.  A.  spring,  which  keeps  them  extended  against  the 

points  ri^  the  adjusting  screws. 

'  fg'     tel  points  of  the  pallets. 

»     h  i.  The  adjusting  screws  of  the  pallets. 

k.  The  cross  piece  fixed  to  the  peudulum,  which  piece, 

83  the  pendulum  moves  backwards  and  forwards,  coipe»£ 

an  contact  with  the  two  pins  on. the  points  of  the  pallet^ 

fgj  and  relieves  the  whef^I. 

The  pendulum  is  supposed  to  be  in  motion,  and  tfe 
dotted  lines  show  those  parts  of  the  machine  which  are? 
hid  by  others. 
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•(     JSj    ) 

On  the  Husbandry  proper  for  a  Gentleman. 

From  Hunter's  Georgical  Essays.  '' 

VV  ITH  regard  to  gentlemen  occupying  large  tracts  of 
land,  unless  tbey  sacrifice  all  other  pursuits  to  their  farm, 
or  be  uncommonly  fortunate  in  their  choice  of  a  steward, 
they  wilt  find  an  endless  trouble  in  their  undertaking, 
and  most  probably  be  glad  to  quit  it  with  considerable 
loss.  But  if  a.  gentleman  spends  a  considerable  part 
of  the  year  ia  the  country,  and  has  a  constant  fa- 
mily establishment  with  occasion  for  some  horses;  th« 
expenses  both  of  his  house  and  stables  will  be  consider-^ 
ably  reduced  by  the  occupation  of  about  sixty  acres 
of  good  land,  or  one  hundred  acres  of  an  inferioi:  quality. 
In  the  grst  case,  it  would  be  convenient  to  divide  his 
farm  into  four  arable  fields,  of  eight  acres  each,  and  four 
pastures  of  seven  acres  each.  Let  the  arable  lands  be 
brought  into  a  course  ;  that  there  may  be  every,  year  one 
field  sown  with  turnips,  or  planted  with  cabbages  (as  the 
soil  is  dry  or  wet) ;  one  with  spring-corn,  after  the  tur- 
nips or  cabbages  ;  one  with  clover,  tares,  beans,  or  pease, 
after  the  spring-corn  (the  beans  or  pease  to  be  kept  per- 
fectly free  from  weeds)  ;  and  one  field  sown  with  wheat 
after  the  clover,  tares,  beans,  or  pease.  And  let  two 
pastures  be  mowed,  and  t\yo  fed  alternately.  If  the  land 
is  poor  and  light,  it  will  be  proper  to  have  five  arable 
fields,  of  ten  acres  each,  and  five  pastures  of  the  same 
size.  Let  one  arable  piece  be  sown  with  turnips  each 
year ;  let  the  turnips  be  succeeded  by  spring-corn,  and 
clover  and  rye-grass  sown  with  it :  one  field  must  lie  in  a 
layer  of  the  first  year ;  one  in  a  layer  bf  the  second  year  ; 
and  the  fifth  arable  piece  may  be  sown  with  ^vheat,  rye, 
pease,  oats,  or  barley,  after  Jiaving  been  a  layer  two 
Vpt.  VI.— SjEcoNP  ScRjus.  E  years* 
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f$        On  the  Husbandry  pr&perfor  a  Gettilenxaru 

years.  And  let  two  of  Uie  pastures  be  mowed  in  their 
turn,  and  three  fed.  The  advantages  of  arranging , th« 
farm  in  this  manner  are,  that  fche  ploughed  fields  will 
produce  a  regular  supply  of  summer  apd  winter  food  for 
the  cattle,  and  corn  cf  different  Sorts  with,  straw;  the 
pastures  will  afford  grasis  for  the  summer  aud  hay  for  tbi 
winter;  and  be  kept  in  good  condition  by  alternately 
mowing  and  feeding.  And  as  the  preparation  for  the  diP* 
ferent  crop^  upon  the  arable  land  mhU  b^  at  different 
times  of  the  year,  it  may  be  tilled  with  the  smallest  num^ 
ber  of  cattle  possible.  Wh6n  the  fields  are  bronght  into 
the  courses  above  mentioned,  one  pair  of  stout  oxen  will 
be  sufficient  for  all  the  business  of  the  farm  ;  and  as  they 
iwiil  live  upon  straw,  with  turnips  or  cabbages  in  the  wini» 
ter,  with  a  little  bay  at  the  times  of  sowing,  and  gra^e 
Jn  the  pastures  during  summer,  they  will  be  kept  ati 
Vfery  moderate  expense.  Indeed,  I  think  it  much  bette;^ 
to  keep  two  oxen  for  that  purpose  than  to  do  the  busif 
Hess*^  the  farm  with  horses  occajsionally  iised  in  a  carv 
riage ;  because,  dpon  such  a  system  of  economy,  ft  pru^ 
dent  n)an  loses  the  chief  convenience  of  bis  egtiipage^ 
and  a  thoughtless  one  the  best  seasons  for  the  work  of  hia 
farm.  But  to  occupy  such  a  tract  of  land  with  only  two 
working  beasts,  it  will  be  nepessary  that  the  fields  anj 
contiguous  ;  and  the  ploughing,  harrowing,  &c.  must  be 
perfornied  in  the  method  comiponly  used  in  Suf]fblk  an4 
Norfolk  :  and  the  carting  of  all  sorts  must  be  done  with 
two  small  carts,  one  for  each  ox.  The  practicability  of 
this  will  appear  froip  a  calculation  of  the  time  necessary 
for  the  ploughing,  harrowing,  and  rolling,  which  wil| 
«hew  the  time  left  for  the  other  work  of  the  farm.  Le| 
us  takp  the  auiiual  tillage  of  the  larger  quantity  of  land, 
four  filoughings  for  ten  acres  of  turnips,  give  forty  acres) 
|WQ  plx>ughings  fpr  the  ten  acr^  of  spring-^orn,  twenty 
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lucres  ;  and  perhaps  it  may  be  advantageous  to  give  two 
ploughings  upon  the  ten  acres  of  corn  sown  upon  thei 
breaking  up  the  la^er,  which  adds  twenty  acres  mofe ; 
and  consequently  there  will  be  eighty  acres  tp  be  plough- 
ed yearly.  We  know,  from  experience,  that  a  pair  of 
oxen  will  plough  six'  acres  in  a  week  ;  but,  allowing  for 
interruptions  by  bad  weather,  and  otlier  accidents,  let 
us  suppose  them  to  plough  only  five  acres  weekly.  Six* 
teen  weeks  therefore  will  be  required  for  the  ploughing  ; 
and,  to  give  good  allowance  for  the  harrowing  and  roll- 
ing, let  us  add  four  weeks  moi'e  for  them  ;  so  that  toge- 
tljer  they  will  take  up  twenty  weeks  annually ;  and  the 
remaining  thirty-two  weeks  will  surely  be  thought  suf- 
ficient for  the  carting,  and  all  .necessary  work.  Indeed,  I 
can  with  more  confidence  assert,  that  a  pair  of  good 
oxen  will  do  so  much,  because  with  four  oxen  I  occupied 
a  farm  several  years,  wheie  more  than  Jtwice  as  much  la- 
bour was  required  ;  and  where  the  difficulty  was  in* 
dreased  by  great  part  of  the  arable  land  being  so  moist- 
bottomed,  that  the  o^en  could  work  upon  those.  landl 
only  in  dry  season^. 

The  following  may  serve  as  a  sketch  of  the  probablf 
lixpenses  and  returns  of  such  a  farm* 

.  •    .     Expenses*  j^« 

kent,  ----.--.--*----  oU 
Tithe  and  town  charges,  -*-«^-*Ai*20 
Labour,  ^-.  •-----«-«.  .i.  40 
3m]th,  wheel- Wright,  and  collar-maker,  .  .  «  .  iq 
Eeed-4Corn,  ---.-^^-.--•^-10 
Intereiit  of  stock,  -----. -----^  5 
Half  the  expense  of  a  dairy-maid,  as  she  will  have 
time  to  do  other  work,   ^--.    •....](> 

Total  expenses,    -    -    -    •    ^6^.  145 
E  2  Returns. 
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Returns.  £. 

Spring-corn,       ..-----.--^--25 

Corn  upon  the  layer,    ----------40 

Gr^ss  or  hay,  with  straw,  for  six  horses,    -    -    -    -     60 

Produce  of  six  cows,    ----------30 

Profit  of  hogs  and  poultry,    --------20 

Total  returns,     --------     175 

Dedupt  expenses,     -------145 

Profit^ ^.30 


.  You  see  my  estimate  of  the  profit  is  not  so  great  as  that 
of  some  calculators  ;  but  perhaps  it  is  nearer  to  the  truth. 
But  I  cannot  consider  pecuniary  benefit  as  a  principal 
object  in  a  plan  of  this  kind.  The  advantages  arising 
from  it  to  a  gentleman  will  be  more  material.  He  will 
find  in  it  a  pursuit  very  conducive  to  health,  giving  con- 
.  stant  and  interesting  employment  without  anj^iety ;  with 
something  always  to  do,  and  something  to  expect.  The 
succession  of  the  various  crops,  and  preparations  for 
themj  will  furnish  fhim  with  perpetual  inducements  to 
take  the  benefit  of  air  and  exercise  upon  his  farm  ;  and 
he  will  be  freed  from  the  tedious  necessity  of  riding  or 
Walking  for  health's  sake  only.  Let  me  add,  that  he  who 
has  acquired  a  relish  for  such  amusements  at  home  will 
have  little  occasion  for  that  dissipation  which  is  too  often 
the  recourse  of  those  who  are,  by  an  affluent  fortune, . 
exempt  from  necessary  attention  to  any  profession  or 
trade. 

It  .may  not  be  improper  to  renpark,  that  this  plan  may- 
be enlarged  or  contracted  as  required ;  and  may  often, 
with  advantage,  be  partially  adopted>  where  it  cannot. 

entirely 
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entirely  take  place.  The  qtiantity  of  land  may  be  in- 
creased or  diminished,  according  to  the  quantity  of 
horses  and  other  stock  wanted  by  the  family.  Where  the 
soil  is  unfavourable  to  the  growth  of  common  grass,  it 
would  be  better  to  increase  the  tillage,  and  rely  upoix 
clover,  tares,  ray-grass,  sainfoin,  or  luccm,  both  fojr 
summer  grazing  and  a  supply  of  hay. 


Inquiries  respecting  the  tinning  of  Copper,  Pewter^  and 
Pottety.    By  M.  Proust. 

From  the  Annales  deChimie.. 

Intr4)duction, 

JL  HE  doubts  which  have  been  raised  for  two  years  past 
i-especting  the  wholesomeness  of  tinned-copper,  and  those 
to  which  the  accidents  occasioned  by  glazed-pottery  have 
gWen  tiirth,  have  already  created  alarm  to  society.  Our 
government  (the  Spanish),  always  attentive  to  tho  re- 
moval of  whatever  may  injure  the  public  safety,  thought 
It  necessary  to  subject  these  doubts  to  chemical  examina- 
tion, in  order  that  as  much  light  as  possible  might  be 
thrown  upon  the  important  question,  whether  tinning, 
by  reason  of  the  lead  which  is  used  in  it,  sometimes  in 
iti  excess,  may  expose  the  health  of  mankind  to  the  same 
dangers  as  glaze- d-pottery  of  bad  quality. 

In  order  to  meet  the  benevolent  intentions  of  govern- 
ment, it  was  indispensably  requisite  to  undertake,  upon 
thfe  different  kinds  of  tinning,  a  series  of  experiments, 
the  results  of  which  should  be  sufficiently  conclusive  to 
confirm  the  distrust  which  had  been  excited  with  regard 
to  them,  or  to  dissipate  the  apprehensions  which  had 
sprung  from  it,  if  they  were  founded  upon  notions  merely 
chimerical.    But  these  researches^  such  as  they  might 

hava 
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haye  been  expected  fxom  a  sciepce  which  reekopf^  tfif 

knowledge  of  metals  and  of  their  alloys  auiopg  thd 
jbranches  of  natural  history  which  it  has  cultivated  wit)| 
the  greatest  attention,  these ^  luminous  analyses,  so  ar*» 
gently  desired  by  an  alarmed  nation,  have  not  yet  been 
undertaken. 

Nevertheless,  it  was  impossible  that  one  should  faaf« 
forgotten  the  conduct  pursued  many  years  ago,  under 
circumstances  full  as  critical,  by  the  most  able  chemists, 
and  particularly  at  the  period  when  indiscreet  clamQurs 
suddenly  spread  an  alarm  throughout  all  Europe,  by  ex- 
aggerating the  dangers  to  which  we  were  exposed  by  the 
use  of  tin,  on  account  of  the  arsenic  which  had  beea 
discovered  in  it.  But  these  useful  examples  were  neg- 
lected, and  instead  of  examining,  as  good  sense  retjuired^ 
the  degree  of  danger  which  resulted  froqn  the  use  of  lea(| 
in  tinning,  it  was  imagined  that  the  difficulty  might  b§ 
removed,  and  the  apprehensions  of  the  public  quieted^ 
by  hazarding  the  advice  tp  substitute  in  Us  place  ano^ 
ther  metal,  which  has  not  been  sufficiei^tly  examined 
wltji  respect  to  the  effects  which  its  solutipns  may  pro- 
duce upon  the  healtli,  and  which  joins  to  this  inconveni- 
ence that  of  dissolving  with  the  greatest  facility  in  the  ve^ 
getaUe  acids,  and  of  forming  with  tin  an  alloy  extremely 
difficult  to  be  wrought,  and  very  .ill  adapted  for  the  tin* 
ning  6f  copper,  ^nd  what  has  been  the  result  ?  That 
"whicji  might  naturally  have  been  expected  from  an  ad- 
vice founded  upon  an  empirical  receipt,  extracted  from 
a  journal,  ^\hich  not  only  did  not  vouch  for  it,  but  whjch 
did  not  even  answer  for  its  accuracy,  a  receipt  moreover' 
condemned  in  all  its  parts  by  the  plainest  notions  of  che- 
mistry and  of  the  practice  of  the  arts.  . 

The  difficulties  which  have  presented  themselves  \n  the 
^yf  method   of.  tinning  have  discouraged  the    artists. 

Thes# 
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.These  difficiilties  being  now  more  insurmountaWe  thaA 
ever,  on  account  of  the  want  of  instruction  relative  to 
this  new  process,  have  excited  a  multitude  of  complaints^ 
whichy  by  perpetuating  the  apprehensions,  have  caused 
ihe  views  of  government  for  a  tiitie  to  waver,  and  have 
phinged  again  into  the  chaos  of  controversy  as  well  the 
old  method  of  tinning  as  the  new  one,  and  even  the  hopes 
which  had  been  conceived  of  ameliorating  either  the  one 
0r  the  other. 

The  idea  of  alloying  tin  with  zinc  for  the  fabrication 
of  kitchen  utensils,  and  for  tinning  copper  vessels,  hai 
been  proposed  long  since  in  Europe  by  men  of  science, 
hy  artists,  and  by  speculators ;  but  in  no  country  has  it 
l^e^h  founded  upon  any  surer  bases  than  in  Spain.  It  ha« 
no  where  been  ascertained  by  authentic  experiments 
(which  alone  can  convince  all  minds,  and  inspire  confi- 
dence), whether  the  solutions  of  zinc,  as  far  as  regards 
their  internal  use,  are  so  exempt  from  danger  as  has  been 
pretended.  No  academy,  no  society  of  chemistry,  or  of 
^ledicine,  has  yet  demonstrated  in  a  proper  manner  the 
^alubcity  of  these  solutions*  Among  the  persons,  other- 
wise very  well  informed,  who  have  proposed  zinc  alloyed 
with  tin  as  very  proper  for  tinning,  and  even  for  fabri-^ 
l^ating  pewter,  none  has  yet  undertaken  to  ascertain^ 
first  of  all,  whether  zitic  resists  better  than  tin,  lead, 
iron,  &c.  the  solvent  action  of  the  acids  which  exist  iit 
0ar  aliments.  In  a  woi^,  some  notions,  taken  from  tha 
historical  notices  which  chemists  have  given  as  relative 
\o  zinc,  ^re  the  only  data  which  have  seemed  to  author 
ppize  the  recoR^mendation  to  employ  it  for  our  kitchea 
|]tensils«  . 

It  is  true,  that  if  tin  or  its  alloy  could,  as  has  been  pre- 
^fld^ciy  9^^\y  the  plac^  ef  furdipary  tianin^,  we  sbouic) 
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have  reason  to  be  surprised  that  Sweden,  "England,  France, 
end  Germany,  where  we  have  seen  so  many  prcgects  and 
demands  of  privileges  for  the  exclusive  employment  of 
this  metal,  and  where  so  many  manufactures  were  aban- 
doned a$  soon  as  established ;  we  should  have  reason,  I 
repeat  it,  to  be  surprised,  that  these  four  nations  have, 
fis  it  werp  by  agreement,  refused  to  employ  zincinstead 
of  lead,  the  danger  of  which  is  so  well  known. 

Obliged  by  the  confidence  w<th  which  the  government 
was  pleased  to  honour  me,  to  examine  whether , zinc  is  or 
is  not  a  proper  ingredient  for  tinning  or  for  pewter ^  I 
thotight  it  necessary  to  begin  with  some  inquiries  upon 
this  subject.  Although  they  are  as  yet  incomplete,  1  have 
resolved  to  publish  them,  because  they  appear  to  me  to 
be  sufficient  to  contribute  to  the  solution  of  the  difficult 
ties  whijch  have  arisen  upon  this  question,  and  to  dissi- 
pate the  apprehensions  which  I  believe  to  be  exagge- 
rated. If  the  object  of  the  sciences  be  to  enlighten  the 
arts  with  regard  to  the  b^st  and  most  useful  employment 
of  the  productions  of  nature,  they  ought  also  assiduously 
to  defend  them  when  the  speculations  of  intrigue  or  ava<» 
rice  endeavour  to  molest  their  peaceful  laboratories,  by 
endeavouring  to  compel  them  to  modes  of  practice  iu^ 
pompatible  with  the  nature  of  those  productions. 

In  order  that  I  may  omit  nothing  which  may  enable 
the  reader  to  obtain  a  thorough  information  on  this  suIk 
ject,  I  shall  relate^  as  briefly  as  possible,  the  different 
proposals  which  have  been  made,  and  which  have  come 
to  my  knowledge,  for  substituting  zinc  in  the  place  erf 
lead.  I  shall  not  employ  chemical  terms, -without  ex-r 
plaining  them  in  the  notes,  because  I  wish  that  a  treatise, 
which  necessarily  concerns  the  interest  of  all  classes  of 
fociety,  may  be  read  a^d  un4erstOod  by  every  one, 
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1741.  Dr.  Malouiii  was  the  first  who,  in  analytical 
researches  which  he  presented  to  the  academy  in  174^^ 
and  the  subsequent  years,  published  that  iron  and  copper 
might  be  superficially  whitened  by  means  of  a  layer  or-  a 
bath  of  zinc,  as  they  i^ere  whitened  by  means  of  tia* 
The  advantages  which  this  author  found  ici  this  new  me- 
thod  of  tinning  were,  1,  a  hardness  which  prevented  it 
from  being  destroyed  as  soon  as  the  tin  ;  2,  its  opposing 
a  greater  resistance  to  liquefaction  ;  3,  its  preventing  the 
dangerous  effects  of  lead  miixed  with  tin  in  excess.  But 
Dr.  Malouin  (fid  not  deny  that  difficukies  would  occur  in 
the  practice,  which  wouW  perhaps  be  surmounted  in 
ijourse  of  time,  or  which  wou4d  render  it  necessary  to 
abandon  this  process. 

1742.  Jean  Baptiste  Kemerlin  presented  to  the  Comte 
de  Maurepas  a  tin  of  his  composition,  of  which  he  would 
establish  a  manufactory,  on  condition  that  an  exclusive 
privilege  should  be  granted  him  for  that  purpose.  Hel- 
lot  and  Geoffrov  examined  this  tin  by  order  of  the  Aca- 
demy :  they  found  that  this  alloy  was  far  ft-om  coming 
up  to  what  the  author  had  professed  concerning  it ;  but 
they  did  not  however  v>enture  to  pronounce  explicitly 
upon  its  composition,  because  the  analytical  processes 
were  at  that  period  not  yet  in  any  very  advanced  state. 

In  the  same  year  the  Academy  again  nominated  these 
two  chemists  to  examine  two  white  alloys,  adapted  for 
making  pewter,  which  even  the  historian  of  the  Academy 
compared  to  a  similargent,  in  contradistinction  from  sitnu 
for,  into  the  composition  of  which  it  had  previously 
been  ascertained  that  zinc  entered  as  a  constituent  part. 

Hellot  and  Geoflroy  discovered  this  ^ime  the  compo* 
sition  of  these  alloys,  for  they  succeeded  in  imitating 
one  of  them,  by  alloying  together  equal  parts  of  zinc 
^nd  tin. 

Xoh.  VI.— Second  Sjbri£«.  F  But 
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,  But'wbiit  is  deserving  of  all  the  attention  of  the  reiulerj 
i^  the,  account  of  the  properties  of  one  of  tb^se  two  alloys, 
which  thpy  judged  to  have  been  composed  with  the  pro,, 
portions  which  bavp  just  been  indicated,  .  This  account 
describes  with  so  much  accuracy  the  defects  of  this  alloyy 
Ito  which  it  h^s  been  thought  necessary  to  call  the  atten-* 
tion  of  our  government,  that  by  simply  transcribing  the 
words  of  the  report  of  these  acadeiQicians,  I  may  dispense 
with  disignating  more  pp.rticuiarly  those  which  I  have^aU 
%ex\y  discovered  in  my  laboratory  with  tlie  aid  pf  Don  Pe-r 
fivo  Blanco,  a  master  pewterer  in  the  street  de  la  Montera, 
"  At  the  same  degree  of  heat  which  affects  the  fusioi> 
l^of  good  tin,  this  is  reduced  to  the  form  of  an  amal- 
'^.g^ma,  which  may  be  cut  with  a  knife  into  any  number 
"  of  parts  without  their  joining  again.  It  does  not  be-, 
f  ^  come,  liquid  until  the  bottom  of  the  iron  spoon  in  whigh 
^*  the  fusion  is  perfornied  is  made  red-hot ;  but  then  2| 
i^  very  considerable  portion  of  it  h  scorified,  which  as^ 
^*  suines.a  blue  coloqr,  and  which  is  not  reduced  or  re^ 
<f  vived  into  metal,  although  there  has  been  added  wax 
^^  i^nd  resin,  the  ordinary  means  of  restoring  the  parts 
^^  which  have  been  disjoined  or  disguised  by  scoriiica- 
^^  tion.     Thus  there  would  be  much  Joss  upon  this  meta( 

'  whenevei?  it  should  be  fused  in  order  to  be  cast  in  ^ 
f^  mould.  As  it  is  almost  impossible  to  give  it  the  liquidity 
*\reqmsite  for  assayijig  it  bj/  thp  stone ^  a(:cording  to  the 
^^  practice  of  pewterers,  (explained  in  the  History  of  1741 , 
f*  p.  52,)  t]b^  last  metal  of  the  assays  which  Messrs.  Ge, 
♦'  offi'oy  and  Hellot  hav§  made  with  it,  that  part  of  the 
^*  .metal  which  ran  into  the  groove  of  the  stone  was  ne- 
f  *  ver  clean  and  pure  like  it  ought  to  be  when  the  tin  i^ 
f^  of  a  good  alloy.)  The  button  which  fixes  itself  in  the 
ff  hemispherical  excavation  of  the  stpne  is  covered  at 
ff  tl)e  si)rfac§  ^yitb  ^n  infinite  nu|nber  of  needles,  wbipl) 
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^'  is  always  an  indication  of  a  bad  tin,  the  old  pewter  of 
*'  which  "is  hardly  of  any  valuer  The  same  tin  is  also 
*'  very  difficult  to  be  cast  ihto  ingots,  &c.  *'* 

The  mere  reading  of  this  description  will  suffice  td 
shew  how  difficult  it  would  be  fot  the  pewterers  to  avail 
themselves  of  this  alloy^  and  how  inconsiderate  the  pro- 
posal made  to  government  has  been. 

Having  prepared  a  quantity  of  this  alloy,  we  found  it^ 
when  fused,  extremely  pastey,  and,  as  Geoffrey  says^ 
converted  into  a  kind  of  amalgam,  capable  of  being  cut 
with  a  knife.  The  master  pewterer  who  has  l>eert  men- 
tioned  above  performed  this  operation  three  times,  in 
order  to  cast  a  vessel  in  a  mould.  At  the  first  trial,  the 
alloy  did  not  run  easily  enough  to  fill  it.  The  second 
was  not  more  successful,  for  the  piece>  tvhen  he  ima- 
gined that  it  might  be  taken  out  of  the  mould,  fell  to  the 
ground,  and  was  reduced  into  pieces  entirely  separate^ 
and  having  no  adhesion  with  each  other*  Finally,  in  or- 
der to  have  a  piece  well  or  ill  cast,  he  was  obliged  to 
cool  his  mould  entirely  with  water,  and  in  doing  this  to 
lose  a  space  of  time  which  would  have  been  sufficient  for 
casting  two  of  ordinary  tin.  This  vessel  of  the  third 
trial,  which  I  have  preserved,  is  so  full  of  defects,  that 
it  would  be  difficult  to  remedy  them  by  endeavouring  to 
make  them  disappear  by  means  of  soldering,  according 
to  the  method  employed  by  the  potters.  On  examining 
it  we  perceive  that  the  last  portion  of  the  liquefied  me-* 
tal,  during  the  short  space  of  time  that  they  run  to  unite 
to  the  first,  Jose  the  heat  and  fluidity  which  they  require 
in  order  to  solder  and  incorporate  with  them,  and  that 
consequently  it  is  almost  impossible  to  cast  a  large  piece 
with  this  alloy. 

*  -Hi«t.  d«  rA<»d^inic  f>Ouf  1743,«  p.  Um,     . 

F  2  But 
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But  tbe  most,  remarkable  defect  of  this,  alloy  is,  that 
from  a  pounily  only  the  piece  mentioned  above  could  be 
obtained,  which  weighs  not  more  than  nine  ounces :  all 
the  rest  was  burnt  and  reduced  so  rapidly  into  scoria, 
ivhilst  the  piece  was  taking  out  of  the  mould,  that  it  was 
impossible  to  miike  any  use  of  the  residue  for  a  second 
fusion.  If,  as  must  naturally  happen,  the  loss,  resulting 
fvoQi  this  alloy  falls  upon  the  purchaser,  the  pewterer  wilf 
thus  be  obligee!  at  least  to  double  the  pi'ice  cliarged  for. 
each  piece. 

Time  has  also  brought  to  light  another  defect  in  this 
metal,  which  alone  would  be  sufficient  to  induce  us  ta 
renounce  its  use. 

The  vessel  of  which  we  have  spoken  above.  lost  cai- 
tirely,  in  the  space  of  a  month,  its  original  lustre ;  an 
earthy  colour,  interspersed  with  black  spots,  took  place 
of  its  brilliancy  ;  and  now,  after  a  lapse  of  six  months^ 
this  vessel  is  as  it  were  powdered  or  covered  with  a  white 
efflorescence,  which,  when  examined  with  a  magnifying 
^lass,  dearly  shews  that  its  surface  has  been  oxydated  by 
the  air.  This  circoftistance  demonstrates^  in  the  most 
convincing  manner,  that  this  alloy  has  a  greater  tendency 
than  any  known  alloy  to  become  oxy dated  of  itself;  for 
this  oxydation  takes  place  in  the  ordinary  degrees  of  heat- 
of  our  atmosphere* 

All  that  ha&  been  said  will  be  rendered  still  more  evi- 
dent by  ccJm paring  the  vessel  in  question  with  ten  c^her 
vessels  which  I  have  kept,  fabricated  with  different  alloys 
of  lead  and  tin,  and  which  have  not  yet  lost  their  origin 
9al  lustre. 

e  What  would  the  working-man  6r  the  bouse- wife  thinks 
who  Jhould  see  this  fine  powder  form  upon  their  kitcheit 
utensils.  Should  there  not  be  reason  to  apprehend  that, 
some  one,  iivtmed  with,  vulgar  prejudices,  the  natural 

fruit 
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fruit  of  ignor^ncQy  might  take  this  kind  of  dour  for  arse- 
nic ?  Is  it  not  enough  that  we  employ  for  domestic  use* 
two  mtttal^  subject  to  rust,  and  should  we  wish  to  aug- 
ment their  number  without  any  attendant  utility  that 
might  compensate  for  this  increase  of  expense  ? 

Sudiy  however,  is  tlie  nature  of  the  metal  which  it  has 
been  thought  fit  to  propose  to  the  public,  as  ^ery  proper 
to  be  substituted,  for  ordinary  uses,  in  place  of  tin  al-. 
loyed  with  lead* 

But  if  the  least  reflection  be  bestowed  upon  the  sub*, 
ject,  it  will  be  perceived  that,  in  order  to  establish  this 
innovation  upon  solid  foundations^  it  .would  be  necessary 
first  of  all  to  accredit  it  to  the  public,  and  by  an  in- 
struction grounded  upon  well-made  experiments  to  illus- 
trate all  the  points  of  practice  of  a  method  entirely  new 
to  the  two  classes  of  artisans  who  would  have  to  carry 
the  projected  alloy  into  execution.  It  would  be  requi- 
site previously  to  smooth  all  the  difficulties  in  order  tQ 
deprive  repugnance  or  indolence  of  all  their  j^retext  for 
opposition :  it  would  especially  be  necessary,  in  order  to 
convince  the  really  or  pretendedly*  incredulous,  to  de- 
monstrate that  this  alloy  was  in  no  wise  prejudicial  to 
health,  or  contrary  to  the  interest  or  the  taste  of  that  in- 
numerable multitude  of  persons  who  might  furnish  the 
consumption. 

It  is  only  by  familiarizing  the  public  with  these  notiona. 
that  it  would  be  possible  to  dispose  them  to  adopt  this 
reform.  Moreover,  it  must  be  evident  that  the  proposal 
to  abandon  suddenly  a  metal  which  is  already  known,  for 
another  which  does  not  appear  to  be  so,  even  in  the  labo-^ 
i^atories  of  the  chemists,-  could  not  fail  to  give  rise  to  se4 
rious  disputes,  and  to  the  following  questions,  which  xpust 
be- smarted  in  every  quarter  : 
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3S  Inquiries  respecting  the  tinning  \ 

Is  it  demonstrated  that  the  old  alloy  is  prejudicial  to 
health  ? 

Is  it  demonstrated  that  that  which  is  proposed  is  more 
salubrious  ? 

Will  the  workmen  prepare  this  new  alloy  "with  as  much 
fac-'iitv,  and  at  as  reasonable  a  rare,  as  the  old  one?  and 
•viil  {\]ey  not  be  obliged,  in  order  to  accomplish  it,  to  go 
thvonah  as  it  were  a  new  apprenticeship  ? 

V/ould  it  be  possible  to  tin  with  this  alloy  like  with  the 
o!  1  one,  and  if  insurmountable  obstacles  should  be  met 
with  in.it,  would  it  be  requisite  for  all  the  braziers  of  the 
kingdom  to  resort  to  the  chemical  laboratories  in  order 
there  to  learn  the  practice  of  this  operation  ? 

Has  the  new  alloy  as  agreeable  an  appearance  as  the* 
old  one  ? 

Is  it  not  subject  to  rust,  or  to  communicate  an  unplea-* 
siant  taste  to  the  aliments  ? 

Could  the  pieces  of  this  alloy  be  renewed  or  fused  over 
again  with  as  much  facility  and  as  little  loss  as  those  of 
the  old  one  ? 

In  case  that  the  present  utensils  should  become  pro-' 
scribed  in  our  domestic  operations,  must  we  throw  them 
out  of  the  window  ?  or  have  any  measures  been  fixed  upon 
for  employing  the  alloy  of  which  they  are  made  in  the' 
arts,  in  order  that  the  owners  may  not  be  too  much  pre- 
judiced against  relinquishing  them  ? 

All  the  zinc  that  exists  in  Madrid  does  not  amount  to' 
two  arrobes*:  whence  is  it  intended  to  procure  the  requi- 
site quantity  of  this  metal,  and  when  may  we  expect  it 
to  arrive,  &c.  &c.  ?  -  . 

*  It  is  ev  ident  that  prudent  and  reasonable  chemists  can* 
not  expect  that  the  solution  of  all  these  questions ^hall' 
be  furnished  by  the  meditations  of  the  artisan. 

*  The  arrobe  is  Q5  lbs.  Castile  wcighjt. 

Let 
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Let  iis.now  see  how  this  alloy  comports  itself  in  vinegar^ 
which  is  the  acid  which  we  employ  the  most  in  our  culinary 
operations.  I  put  a  plate  of  this  alloy  into  a  vessel  filled 
with  vinegar ;  on  the  following  day  the  alloy  had  already 
contracted  a  disagreeable  metallic  taste.  On  the  third  day 
this  taste,  without  being  sweet,  ^stringent,  or  bitter,  had 
become  insupportable.  If  we  might  judge  of  it  by  a 
metallic  flavour  which  resembles  that  of  the  sulphate  of 
^inc,  considered  in  medicine  as  ^n  emetic,  it  could  hardly 
be  doubted  that  half  a  spoonful  of  a  metallic  solution 
whjch  nature  ha>  not  ranked  in  the  class  of  alimentary 
mixtures,  must  excite  violent  vomiting.  A  plate,  having 
a  surface  of  two  inches,  was  put  into  vinegar,  and  boiled 
in  it  for  the  space  of  half  an  hour  ;  and  during  this  time 
the  plate  lost  sixteen  grains  of  its  weight ;  whence  it 
Wiust  be  concluded,  tbjit  a  vessel  composed  of  this  alloy, 
Avhich  should  present  to  the  vinegar  a  foot  of  surface, 
would  in  a  similar  opcratipn  lose  an  ounce  of  its  weight.^ 

A  certain  quantity  of  vinegar  was  boiled  in  ^  kcttla 
tinned  with  the  new  alloy,  according  to  the  method  pvoy 
posed  ;  and  this  vinegar  was  found  to  have  a  taste  as  disr 
agreeable  as  that  of  thp  preceding  experiments. 

A  plate  pf  the  same  alloy  which  wiis  left  for  three  days 
in  distilled  vinegar,  which  is  ipucb  weaker  than  common 
vinegar,  saturated  it  entirely  with  its  bad  taste.  .  The 
solution  was  examine^  with  the  greatest  attention,  and 
not  an  atom  of  tin  was  found  in  it,  because  this  metal  is 
infinitely  less  soluble  than  zinc. 

According  tp  all  these  results,  confirmed,  as  will  apr 
pear,  by  the  commissioners  of  the  Academy  of  Sciences 
^t  Paris,  it  inay  be  asserted  that  a  metal  which  dissolvesi 
so  easily,  and  whicli  is  consequently  so  much  disposed  to 
mix  witb  our  aliments ;  that  a  combination  not  less  c{i&-f 
agreeable  by  ^ts  \s^tp  thditi  suspecte4  with  regard  to  itf 

^(fects, 
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effects,  ought  not  to  enter  into  the  composition  of  our 
kitchen-utensils  or  into  the  tinning  of  copper,  especially 
%vhen  nature  has  given  us  for  the  same  uses  metals  ex- 
empt from  danger  according  to  general  acknowledg- 
ment. We  shall  adduce  hereafter  other  arguments  not 
less  cogent,  which  militate  against  the  introduction,  of 
2inc  into  our  kitchens. 

1718,  Doucet,-  author  of  the  project'of  a  new  kind  of 
pewter,  sent  in  this  year  to  the  Academy  of  Paris,  an 
ingot  and  a  kettle  of  his  metal.     Macquer  and  Montigny 
were  nominated  to  examine  it.     These  chemists,  whose 
knowledge  in  the  a^t  of  analysis  was  far  superior  to  that 
which  had  been  possessed  in  the  times  of  Geoffroy,  soon  , 
discovered  that  the  new  utensils  which  had  been  so  pom- 
pously announced  in  the  public  journals,  as  intended  to    , 
expel  copper  from  our  kitchens,  were  nothing  more  than  ., 
on  alloy  of  zinc  and  tin.     They  even  added  that  the  ket-.^.r 
ties  of  Doucet  were  found  to  be  very  brittle  when  th^y^^ 
were  made  to  support  the  same  degree  of  heat  as  i^  o^> 
dinarily  applied  in  the  kitchen-«toves  to  those  of  copper. 

These  chemists  began  to  recognize  the  nature  of  Doui.  ^ 
cet's  alloy  by  the  bright  phosphoric  f!ame  produced  by, 
its  combustion  :  for  wherever  this  flame  is  observed,  it 
always  indicates  tlie  presence  of  zinc.     On  the  other  \ 
liand,  the  application  of  the.  nitric  acid  by  dissolving  the 
zinc,  -and  producing  that  white  powder  or  oxyde  which  , 
characterises  tin^  fully  convinced  them  of  the  nature  of,, 
the  alloy  *,       '  ^    - 

♦  When  we  apply  this  acid  to  the  metaU  which  it  is  able  to  dissolve, 
t1iey  always  at  first  decompose  it  in  part;  they  seiie  upon  one  of  itS'^ 
principles  which  is  termed  oxygenej  and  they  theo  become  soluble  iii 
most  of  the  acids. 

The  solution  of  the  tine  in  vinegar  likewise  takes  place  only  after  the. 
{pjeydalton  of  this  metal,  whtc(\  is  tfieotcd  by  the  oxygei^e  of  the  watef» 
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.-Tfie  saine  kettles,  these  acack2mic*ans  add^  wiien  pu^ 
lo  beat  with  a  little  vinegar,  dissolved  with  a  remarkable* 
efferirescence,  and  at  the  satn^  time  tbey  became  covered 
^'ithja  white  powder ;  phenomena  which  really  loelong'  to 
the  .solution  of  the  ailoy  of  zinc  and  tin.  The  vioegar,i 
kept  cold,  in  these  kettles,  and  evaporated,  afibrded  9k% 
the  end  of  eight  days  a  beautiful  orystalHzatioit,  very^^ 
whiter  and  riamified,  which  was  nothing  else  than  tfaei 
acetate  of  zinc,  or  the  con^ination  of  vinegar  with  it4  ' 
ojsyde. 

,  The  same  academicians  mention  in  their  report^  tha^ 
one  Charticr  ha.d  also  presented  to  the  Academy -a  hew 
kitchen-utensil  tinned  with  zinc,  and  that  it  was  rejeotei 
because  it  was  attacked  by  the  acids  and  the  neutral  sahs/ 
They  terminated  their  report  by  saying;  "  that  the  effects 
f>f  the  salts  of  zinc,  taken  inwardly,  were  not  suffiftentiy 
known  to  enable  them  to  pronounce  them  not  iiiju>i 


rious.** 


M.  de  la  Folic,  a  man  of  information,  and'  a  giteat 
inend  to  the  arts,  to  the  progress  of  which  becantvi* 
buted  mnch  at  Rouen,  his  native  city »  decided  ixi;  favour 
of  iroft  kettles,  turned  with  zitie^  in  order,  he  said,  to 
guard  himsdlf  not  otriy  against  the  coj^por  and  the  lead 
vhiiQh  Gomipts  the  tinning,  but  also  against  the  tin  itself^ 
on  account  of  the  arsenical  particles  whioh  G^offcoy  ba4 
suspected  in  it,  and  wbicfa  Margraaf,  swie  years  bcfi)re» 
had  d6mon;strated  tp  exist  in  most  tint. 

However^  this  combisnttioa  of  matals  was  hot  adopted 
in  Franof!,  or  in  any  p^  of  £nrope,  according  to  tba 
ioforination  which  I  have  bean  able  to  collect,  notwith* 
standing  the  couMance  wjbiich  migai  natondly  have  been 
inspired  by  the  use  which  M.  de  la  FoUe  and  other  indi<^ 
viduals  made  .of  It  in  .tfaaif*  oitn -housasy  and  tba  ofiar 
which  was  made  in  the  Jottrnat  d«  Physi^  to  tj^&ch^tha 
*  V»*.f  y J.— S«COHP  S{;%i«t,  G  proce» 


::)(  • 
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^oce»  of  ihis  tinniug  gratutously  to  t^  yvboshavihi  tp^ 
piy  to  bim  for  it  The  appr^lieiuions  Mrhich  M.  de.k  Folie 
^x^it6(i  apon  this  occaaiooi  by  speaking  of  the  arsonio 
eontaine4  in  the  tin^  and  whichi  a  little  time  after^ 
apread  consternation  thnwigh  all  Franca,  were  yet  not 
able  to  con(|uer  the  repugnance  irhich  ^as  felt  agaimt 
Shaking  use  of  a  method  of  timuag^,  the  sttiul^ity  of  which 
did  i>ot  appear  to  be  su£lciently  warranted  by  the  e^am^ 
fie  of  some  individuals,  tlaemselvea  seduced  by  the  6at« 
tering  idea  of  furnishing  society  will)  novelticfi  wbiob  tbey 
conceived  to  be  of  utility. 

Oae  of  the  principal  d^ects  cxF  this  composhion  \v9a^ 
aceo|rding  to  the  Abl)6  Mongez^  wa  impartial  Judge^ 
though  ^  friend  of  the  author^a,  that  it  coaaoiuftioatadi 
heat  too  quiokty,  and  required  too  muc^  attention  oa 
t}ie  p^i  of  the  cook  to  prevent  the  aliments  from  being 
burnt^  p   .  ».  ,     . 

To  these  defects  must  be  added  those  whicb  Maecpier 
h»  indicated,  as  we  have,  ahewn,  in  the  tinning  with 
doc ;  namely,  that  of  beifig  too  etsily  attacked  by  ie^ 
|nR«jliice,  verjuice,  and  vinegar,  which  coosequentiy 
would  apeedity  leave,  the  iroa  erposed,  U  i»  known  witii 
Miatfaeility.wjDoi^rtit  iron  blackensi  vegetable  aubstapo^i 
pji  aooount  of  the  acid,  astringent  and  extractiTse  pdocK 
jpleiB  wbieh  ^ay  coatain  in.greater  or  less'  quaiitity.  .  . 
,  Abothar  ineoBrenience^  of  .a  not  less  serious  kioKiin  A^ 
use  of  iron  lined  ^ilb  ^ioo  and  even  witb  tin;  is  tbat'th^ 
iiimiii^.cannefcbai:0Q<^wed  nriibouc  immersing  the  piecea 
so  a  hath  of  Josed  melaU  aa  is  done  in  the  iahirication  at 
jwbite  icon^  Honoa  we  may  judge  wliat  a  qpwitity  of 
aino  it  would  be  neoeasary  to  keep  m  fuaiao  in  ordor  ta 
litKi  in  this  xuanuer  a  keltle  oC  only  a  foot  in. diameter » and 
iiow  much  ebanmal  atoi  timovouli  be  eapei^dad  upoa  a 
tingle  ap^ratiom       
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'  l;ft'Fblte  alto  made  sbme  e^tfieriments  ttpon  ])euc«l% 
Metil.  He  found  thkt  tht  aHoy  of  Einc  and  tm;  in  equal 
l^tts,  waft  hafder  thte  tin  and  more  malleable;  bui 
Whi^n  he^aftted  to  try,  a(^  a  potter^s^  to  cast  some  ii^« 
Mb,  h^  met  witfi  dif&calties  whi^h  fie  had  not  foreseen^ 
an^  whtch  were  (i^rbbaMy  thd  ^nfe  as  those  described  hy 
n^l6i  Md  Gebfi^oy^  add  \Arliich  b^e  been  eoaQr«ed  bjt 
ifiy  ^:xperirneiits. 

As  to  tb^  ai^prehtonons  wMeh  welpeeonceived  fti  Franee 

(Mr  acMtuit  of  tiie  araetiic  contained  in  tbe  tins  df  £arope» 

every  one  Knows  that  tliey  ^^ere  soon  dissipated'  by  tbt 

^6tk  ^hfcb  Sayen  vrote  ufibn  this  sobjeV.  by  oider  of 

the  polite  df  Paris,  and  in  which  this  etcdUentr  cbeitiilk 

^Sj^erres  that  a  plate  of  tin,  which  he  had  empfoyed  'for 

tM  yfeafs  alt  all  hfs  meals,  had'lost  only  four  grains  of  ita 

Sfefjfbt,  end  that  the  arsenic  which  co«ld  be  ci^ntfirined  Ik 

these  four  graihs,  detached  by  scouring  the  plate  ralMff 

^Hah 'ftitrbdub^d  ihld  t))e  stomachy  did  not?  aniwnt  prof 

ii^aMy'tt^'t^ofa'graioper^^^  v    .    «•.  > 

'^  180^-  Fma!!y,  the  Jotirnal  of  Art$  and  Manofactwes 

has  announced  that  the  tmning  with  tin  and  iziitc  Inui 

litMy  ftefeii  proposed  by  M»  Buschaeftd^rfjof  Leipzig.  A^ 

ihafi  transcribe  the  article  for  ibose  whb  ^(o  not  piosseis 

tMsjotirnaK  •      ^  .     ^ 

'*  The  operation  is  commenced  i^hifhe  (i4^4fitintn^y 

which  is  performed  with  finte  tin  itt  thie  ii%<Jit,  ^nd  ^I  lin}« 

moniat  (muriate  of  ammdhiac)  instead'  of  ¥eim%    This 

'first- layer  serves  only  to  cover  the  cc^p*  wiiforml^, 

and  to  provide  a  medium  for  combining  tRe'tihn^ng^w}«h 

•iMii  metal.     As  a  second  harder,  ihord  united  and  more 

'  uniform  layer  is  to  be  given,  it  is  necessaiy  to  comraen^e 

with  that.     For  this  second  tinning  we  take  two  parts  Of 

"fine  grain- tin  and  three  parts  of  zinc  ;  we  appty  it  upon 

the  surface  cf  the  first  tiuntrig-with  the  aid  of  saF  amiiib«- 

G  2 '  niac, 
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Qiac,  but  in  such  a  matmer  that  the  inferior  Ihyef  rcflnalnft 
Entirely. ctwered.  The  addition  or  this  senti-mptal  reo-r 
ders  the  tinning  harder  and  more  solid.  It  iaT  tboti  passed 
again  and  flattened  under  the  banomer,  after  baviDg  pre^ 
tiously /besen  clei(ned  with  chalk  and  wafier :  this  pife<;^u- 
tibn  iei  ii^lispensable,  in  order  to  render  the  sorface  tmiited 
and  compact*  JThe  inventor  of  this. operation  has  m]^}$ 
manner  tinned  several  vessels  within  and  without,  fa*  or* 
der  to  prtsveht.'the  oxyd&ti6fi  of  the  eopper  in  all  its 
parts;  but  to  efFeict  it/ he  strongly  heated  the  pieces-aftet 
}iaving  scrap0d  tbem,  and  pinnged  t^em  ^/^ivt  iot^  a-b§k|h 
of  tin^  and  aftfet wards  inte^an  amalgam  of /zinc/  and  tin^ 
In  the  proportions  which  we  have  just  indicated. 
•V  "^*;.There  is  another  maimer  of  tinning  which  is  very 
^durable,  but  more  expensive,  on  account  of  the  great  num-« 
bei^  of  metals  which  enter  into  its  composition,  though  its 
idurabiHty  might  compensate  for  the  greater  espense./  The 
ibUowing  is^  the  composition  :  one  pound  of  finev<ait,  as 
ounce  and  a  half  of  filings  of  malleable  iron,  a  drachm  of 
cast  platina,  twenty 'four  grains  of.  mercury^  iltid  three 
sprains  of  gold."       -  /,    .      ,. 

t;   The  author,  sayd  afterwards,^  that  the  wtiok  mast  be 
fused'  with  borax  and '  pulverized  glasai,  formed  into  in* 
gots,  that  these  must  be  reduced  to  powder,-  fosed  agai^, 
,aud  drawn  into  then  platcs«    All  this  is  so  laborious  a  pre- 
.pararion  that  we  shall  content  oursekes  with  observing 
.that  such  a  specification  is  not  very  Jikely  to  gain  credit 
lor  the  happy  results  which  the  author. pretends  to  hav^; 
obtained  ftom  the  first* 

Let  us  return  to ;  his  'Gtst  tinning^  since  it  is  the  base 
'  of  that  which  it  has  beea  attempted  latterly  to  io-^ 
'  troduce.  '        •  . 

//  is  more  durable^  the  author  says.  In  order  to  prove 
.  tbisi  it  would  have  been  necessary  to  compare  pieces 
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tiiimed'Wn^i^{k&*tm  v^ith  ^bo^  executed  accordtdg  tqi^BS 
Bae|hq4'.;^^'  .       *  .    . 

.  It  strcngtkens  the  cofper  vessels.  Tbe  strokes  of  the. 
I^^mer  wbicU^must  be  applied  Ko  the  pieces  after  the  tm- 
niHg>  m^y  fiStrengtfaen  tlieop  by  desUroyii^  tbe.flexibilily. 
vi|ich,the)i^  bjiv^  received  from  ^  the  fire ;  but  this  opera*^ 
tj^n  is  attended  withgreat  ittcoavepiences. 

The  .fifst  is»  the  necessity  of  separatitig  the  haodtes  oC 
|he  kettles  in  order  to  be  able  to  pass  tb^n  £^ain  ander 
the  haiDQier,  /witboat  which  this  Qperation  repeated Ivra 
or  thr§e  jimes  would  be  sufficient  t^  convert  the  circulat 
forni  <^  their  orifices  ir)tj»<-an  0V9.I.  ^ 

;  The  second  is,  that  the  pieces  are  rendered,  thinner 
^very  X\va^, .  they  are .  hammered ,  whereby  consequentijr 
their  solidity  and  durability  are  diminished^ 
.  The  third  consists  in  augmenting  ponsiderably  .the  price 
of  the  tinning  >  so  that  a  kettle,  tbe  tinping  of  which  (m:^ 
^arily  costs  six  reals,  could  not,,  according  to  my  ex^ 
perimentsy  be  hammered  for  less  than  six  reais  more* 
When  tl)e.aii(hpr  proposes  so  expensive  a  niode  of  tin-* 
ning,  he  ought  at  least  to  have  demonstrated  that  tbe  ex* 
cess  of.  the  price  would  be  compensated  by  its  duration^ 
and  not  to  have  taken  it  for  granted  that  it  would.be  be- 
lieved upon  his  assertion. 

:  The  fourth  inconvenience  is,  that  not  all  kitch€ai*4]ten-* 
jsUs  are  capable  of  supporting  a  second  operation  of  the 
hammer,  sknilar  to  that  which  .they  undergo  under  the 
Jiand  of  the  workman  who  forms  them.  There  are  , 
^oiild$  destined  for  making  ices  and  pastry  which  have 
not  cost  less  than  four, eight,  ten,  twelve,  and  even  eighteen 
g^eat  piastres.  Let,  for  iexample,  one' of  these  utensils 
|>e  tinn^e^^  and  you  will  see  what  a  price  the  brazil 
vrill  charge  for  smoothing  it  afresh,  and  hammering  it  in 
all  its  dimensions.    Let  the  poor  artisan  have  his  cho^o^ 

late* 
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£rst  stroke  tn^e  with  the  bamm^,  in  order  to  4ktt<^ 
4ovD the cttptrities;  tdllbitak  il  dl  to  {^inee«.  Thero 
mie^  koweveT)  dfinong  the  kitchenut^hsfls/  iiMtf^  dtbef 
artioles  whioh^Ye^ir^  tkihihg  ia  indispensably  i^  tho^^* 
bat  the  tindiiig  of  which  it  wiH  be  itA^(K)s«M6  to  c^xectlt^ 
in  all  thetr  parts  without  exp^fng  tibe  owner  to  strp^rflu^' 
oils  expeiMes,  and  having  them  spt^edily  destroyed. 

fior,  it  will  be  said,  one  mi^  tin  the  v^teds  #Kti^ 
instiiig  tbe  whole  of  the  tinning  again  tihder  thl^  bslaitn^r; 
I  reply,  that  this  is  not  possible.  Oire  a  cOot  ^n^^  6f 
tbose  pots  which  has  not  passed  iln<!ter  tb^ttetniii^r ;  i^ 
wfli  be  imposntde  for  Mm  to  stir  the  spoon  about  to  hid 
fimoy^  aad  diaigQsCed  with  such  an  utensil  be  Will  sdoi# 
throw  it  aside.-  .    -    =  .  : 

It  pr4$troes  the  eulinary  ^eeudsfrom  th^  attim  of  ike 
MtdJt  nwffe  ^^S^tudlkf  than  the  ordinary  iirmikg.  R'  iip- 
peanrthfiCtto  author  is  hot  vehry  well  informed  Tilth  re-* 
i^eetrto  tfa6  deference  In  the  solubility  of  the  ihetals. 
^' Jn*r  apfUdaiiotitf  the  ftrH  tinning  must  he  bfguit'k*ii/i 
m^xmm&mu}  ui  pta^e  ef  resin ,  Sal  ammoniac  H  a  foreigti 
actidlei  wfench  is  sold  at  preset  at  tArehty-foiir  reals  t?id 
pou&d,  wbttstrasin,  virhieh  is  a  prodiiction  of  tb^eoun^ 
try,  seHs  at  only  four  quartos  *.  Why  tberefote'  prefer 
tteeate  to  Msih  i '  It  ilr  pfored  that  resm  possesses  all  the 
adrantages  tiuEt  can  be  desired  for  ftcltitating  tb^  adhei 
lioti  of  the  tin  Ibo^tfae  cc^per.  It  is  equilly  provfed,  that 
m  the  tiiming.  of  a  large  article  the  vapctfr  of  the  sal  am^i: 
inomacgsesitly  incdmrnodes  the  operator.  Whilst  tkiiti  ii 
exempt  f mm  tihi»iQieonv^iiietvcfe« 

Let  a  di^onest  workman  be  author isied  to  emploj^^  sal 
Munoniac  in  place  of  resin,  it 'will  happen  that  when  he 

«  I^fmrlybatfarfftl,  or4wo-pei|cei^ft)f|;teiiiif,  .   ^ 
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iSiaV  iiArdly  have  expended  two  quartos  of  .nJtapflna 
tinoing  which  has  costJiim  four  of  resin^  l]ue  will,  nose  the 
price  of  his  work,  without  any  person's  being  aUe  to 
complain  of  it;  for  he  wiU  silence  those  wbo  ol9ectl<( 
the  ohafge,  by  simply  telling  them,  that  theial  anuponbn 
<x>sts  bim  tweojty^four  reals. 

Let  I1&  then  not  attempt  to  iiitroduce  hito  the  pmctice 
of  the  arts  iogrectionts  both  expensive  ^nd  meJwa»  and 
let  us  believe  tliat  the  body  of  braziers,  in  sefasing  to 
employ  sal  ammoniac,  have  given  very  ■  la'ud^e  proofa 
of  probity  and  disinterestedness. . 

JPor  the  second  ihmm?  ^re  to  be  taken  ta»  parts  vf  ^n. 
and  three  parts  ef  zinc.  Pure  tin,  and  common  tin,  mr 
that  which  ia  alloyed  with  lead*  are  met  widi  ia  CMii# 
oaerce,  but  no  pure  zinc.  The  following  is  the  oidniaffjr 
ktate  of  this  metal  in  Europe.  . 

Zinc  is  rarely  extracted  in  a  dineet  my  haok  ito  eiesb 
It  escapes  and  is  spontaneously  volatilized  ^mv^  the  fb^ 
aion  of  the  ores  oS  lead,  which  besides  coatain  coppery 
arsenic,-  iron,  &c.  By  means  of  .the  refrigeration  whidi 
is  provided  in  this  operation,  in  the  anterior  paart  of  th».. 
foniace^  the  condensatioaNQf  a  portion  of  zine  m  alfeoted, 
Aud  it  is  this  portioxi  which  in  the  iorm  of  brtgdnts 
ill  eommance,  and  employed  in  ibe  arts;  ithia  OMtal, 
i^  is  vcdatQized,  carrying  ^way  a  smalt  portion  of  the  i 
taj^  which,  accomiiany  it,  as  I  have  already  obsemedi 
The  izanc  A^dnch.  camef»  to  u^.fironi^Rammelsberg,  from 
Saxony,  &c.  which  is  the  only  kind  that  is  seen  at  pre-* 
jsent  in  Sp^^in,  for  want  of  that  of  Alcaraz,  is  in  this  state. 
The  Anruiles  de  Chimie  are.&dl  of  josouiira  :whicb  prove 
its  babltDal  impurity ,  It  is  true  .that  arsenic,  copper,  and 
lead  ^2^ist  in  this  zinc  only  in  a  small  quantity ;  but  set^ 
ting  asidp  at  present  the  arguments  which  an  effeminate 
delicacy  might  found  upon  this  small  portion  of  lead, 
..     .  arsenic, 
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i#     Inquiries  respecAtg  iks'ttMifig  tf  ^/^»  ^^• 

WfeniOyiuid. copper,  I  would,  know  from  theaolAoi'  d^ 
die  n^w  tianiog  aQd^  b^  ponVy*  irfiat  tbcy  find  «o  coin<& 
loadable  in  xinc^  to  induce  idbem  to  aiS&t  4t  to  us  as  the 
ptiladittsi-  of  salubrity,  add  to  propose  it  as  a  presenra* 
tire  against  tbe  dangierous  effects  of  lead  and  copper. 

Xciuis  ^atrin,  a  mineralogist  of  great  reputatioiij  sajt^ 
^•tiit  Geniian  physicians  prescribe  zinc  as  a  vermifuge ; 
itw  a  Ttry  pttrgativci  emetic."  Was  Patrin,  who  knoT?*, 
Germany  as  well  as  his  own  house,  perfectly  assured  of 
^iriuit  be  affirms  ?  This  I  cannot  take  upon  mc  to  decide^ 
X^  us  return  to  the  propositions  of  M.  Buscaaendorf*    ,  ,*  > 

If  Tine  b&a  toetai  so  proper  for  tinnin^^,  and  if  it  must, 
jpveserre  us  from  the  dangers  of  copper,  whv  has  thi^  > 
ppopoptioii  indicated  by  the  author  been  diminist^c^. 
^asong.tis}  why  employ  it  at  first  in  equal  parts»  wheia  , 
Boscbaendorf  prescribes  two  of  tin  and  three  of  zinc?  t 
iHbf  afierwttfds  take  three  parts  of  tin  to  one  of  zinc?  ., 
lloeB4bii  tincertainty  proceed  perhaps  ,ftom  the  circum^ 
lilame^'tfaat  the  method  preseribed  by  ihe  author  w.a»  j 
damorKd^  impracticable  ?  On  this  subject  no  doubt  can  b^  .^ 

:  iWerabaH  soon  see  whether  these  ameliorations  facilitatt^  .. 
tbb'tiaasng'wltb  zinc.  In  t!ie  mean  time  we  mav  take  ix  ^ 
-fecr granted,  that  the  new  proposed  method  of  tinning  i$^  .^ 
with  a  very  slight  ditTerence,  of  the  class  of  so  n^aujf 
itebecs- which  we  find  in  books,  and  which  are  brought  ,, 
^rward  from  time  to  time,  and  produced  as  arcana^.  . ;  .  , 
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Means  qfgmng  to  red  Copper  the  Colfiur,  tke  Grain^  wd 
the  Hardness  of  SleeL    By  M,  Sage. 

F^rom  the  Journal  de  Physique. 

J^J.AHGIlAFF  and  Pelletier  have  communicated  to 'the 
public  their  researches  respecting  the  union  of  p])os* 
phorus  with  different  metallic  substances,  a  process  wliich 
the  French  chemist  brought  to  greater  perfection.  By  re- 
peating and  varying  his  experiments,  I  diftcovered  that 
the  most  certain  and  most  expeditious  means  of  pbos« 
plioratrng  copper,  was  to  take  this  metal  in  the  metaUic- 
form,  to  fuse  it  with  two  parts  of  animal  glass  and  a 
tWeJfth  of  charcoal-powder ;  but  it  is  of  essential  conse- 
qtience  that  the  copper  present  much  surface,  ^n  advan-  ' 
ta^e  which  is  to  be  obtained  by  taking  cuttings  of  this 
metal  and  placing  them,  layer  by  layer,  with  the  animal 
^tass  tiiixed  with  charcoal-powder,  I  expose  the  cruci- 
ble tb  a  fire  of  sufficient  activity  to  fuse  the  glass  upon 
which  phosphorus  is  formed,  the  greater  part  of  which 
burns,  whilst  another  part  combines  with  the  copper,  in 
wKtfch  it  remains  so  incarcerated  that  it  is  not  disengaged 
from  it,  although  in  fusion  for  twenty  minutes  under  the 
anitna}  glass  which  has  not  been  decomposed. 

Wheh  the  crucible  after  coohng  has  been  broken  to 
pieices,  we  find  under  the  glass,  which  has  passed  into 
the  state  of  red  enamel,  the  phosphorated  copper,  in  the 
form  of  a  grey  and  shining  button.  On  weighing  it  the 
copper  is  found  to  have  been  augmented  one-twelfth  by 
this  operation. 

If  the  fused  phosphorated  copper  falls  upon  a  plate  of 
polished  iron,  It  expends  itself  in  the  form  of  strata,  va- 
riously configurated,  which  have  a  chatoyant  appearance, 
like  a  dove's  throat. 

VtrtJ' VI.-— Second  Series.  H  The 
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50  Means  of  hardening',  red  Coppa^  like  Steel, 

The  phosphorated  copper  is  much  more  fusible  thaa 
red  copper  ;  it  may  often  be  fus6cl  under  charcoal-powder 
without  losing  any  of  its  properties. 

The  same  phosphorated  copper,  when  exposed  for  a 
long  time  under  the  muffle,  separates  from  the  phos- 
phorus only  with  great  difficulty. 

The  coppejr  thus  combined  with  phosphorus  acqurii|e& 
the  hardness  of  steel,  and  also  the  same  grain  and  co- 
lour ;  like  it,  it  is  susceptible  of  the  most  beautiful  po- 
lish ;  it  is  easily  turned,  and  it  is  not  altered  by  expo- 
sure to  the  air.  I  have  kept  for  fifteen  years  in  my  labo- 
|-atory  buttons  of  phosphorated  copper,  which  have  not 
undergone  any  alteration.  The  copper  does  not  exhale 
any.  odour  when  it  is  rubbed  r  if  it  were  ductile  it  would 
be  of  the  greatest  utility,  for  fatty  substances  .do  not  ap- 
pear to  have  any  action  upon  it. 

In  the  phosphoratipn  of  the  copper  only  a  part  of  the 
animal  glass  was  decomposed,  because  there  was  not 
employed  a  sufficient  quantity  of  charcoal  to  phosphorate 
the  whole  of  the  acid  ;  but  it  is  necessary  that  this  should 
be  so,  in  order  that  the  vitreous  scoria  may  be  sufHciently 
.fluid  for  the  phosphorated  copper  to  disengage  and  col- 
lect itself  with  facility.         * 

The  deep-red  enamel  which  is  formed  in  this  experi- 
ment may  be  employed  with  advantage  for  porcellain  and 
enamelling,  as  this  red  is  not  altered  by  fire. 

Copper  cannot  combine  with  phosphorus  except  in  the 
dry  way.  If  we  put  a  cylinder  of  phosphorus  into  a  so- 
lution of  nitrate  of  copper,  diluted  with  from  four  to  five 
thousand  parts  of  water,  we  find  at  the  end  of  eight  days 
the  copper  in  a  metallic,  crystallized,  and  ductile  state, 
forming  a  case  round  the  cylinder  of  phosphorus. 
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Memoir  on  Milk  nnd  on  the  Lactic  Acid» 
By  M.  Bouillon-Lagranc£. 

From  the  Anbtales  de  Chimie. 

§  1.   State  of  our  Knowledge  respecting  the  Lactic  Acid. 

'  L  HE  chemists  who  have  contributed  the  most  to  make 
ws  acquainted  with  the  nature  of  milk,  and  its  chemical 
composition,  are  Scheele,  De\'eux,  and  Parmentier. 
•  The  experiments  undertaken  before  these  able  men^ 
belong  to  HoflTman,  Boerbaave,  Romberg,  Geoffroy, 
Rouelle  the  younger,  and  Baum^.  But  tlie  analj'sis  of 
the  animal  substances  was  at  their  time  still  in  so  imper- 
fect a  state,  that  there  was  but  little  to  be  collected  from 
t^eir  experiments. 

The  labours  of  Scheele  were  directed  by  very  different 
views ;  his  ingenious  experiments  led  him  to  determine 
the  characters  and  properties  of  an  acid  which  is  af- 
forded by  the  serum  of  milk.  Notwithstanding  the'  la- 
bours erf  this  celebrated  chemist,  something  still  remained 
to  be  desired  respecting  this  substance. 

"  Besides  the  great  number  of  its  saline  compounds,*' 
fiays  M.  Fourcroy,  "  which  are  stili  wanting  to  the  sci- 
**  ence,  Scheele  has  not  indicated  the  action  of  fire  upon 
^*  this  acid,  its  spontaneous  alteration  by  the  air,  the 
"  manner  in  which  it  comports  itself  with  the  nitric  acid, 
**  &c. :  it  is  not  known  whether  it  is  totally  decomposed 
**  by  the  latter,  or  converted  into  another  acid,  especi- 
'*  ally  the  oxalic.  We  are  wholly  ignorant  of  its  inti- 
^*  mate  nature  and  composition  5  though  it  presents  pro* 
**  perties  which  nearly  resemble  those  of  the  acetous 
^*  acid,  and  which  even  lead  to  suppose  that  it  is  rery 
^*  qearjy  allied  to  it  j  it  is  not  yet  possible  for  me  to  rank 
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5  7  On  Milk  and  an  the  Lactic  At^d, 

**  it  amonpf  the  vegetable  acids.  On  the  other  hand,  I 
*'  am  as  little  able  to  decide  relative  to  its  animal  nature, 
-**  since  no  experiment  has  yet  demonstrated  the  presence 
^*  of  azot^  in  it,  and  since  we  are  ignorant  whether  it 
'*  can  afford  ammoniac  in  its  decomposition,  whether  it 
**  is  putrescible,  whether  it  can  be  converted  into  Prussic 
»'  acid,  &c." 

This  passage,  while  it  exhibits  the  state  of  our  know- 
ledge respecting  the  lactic  acid,  traces,  ^s  it  were,  th^ 
coursie  which  we  have  to  fpUow  in  order  to  determine  the 
rank  which  this  ac  id  ought  to  bold  in  the  number  of  well- 
ascertained  chemical  facts^ 

§.2.    On  Milk  and  the  caseous  Matter ^ 

Before  I  give  an  account  of  the  ei^periments  which  S 
have  made  upon  this  acid,  I  conceive  it  useful  to  pre^ 
inise  some  reflections  upon  nxilk  and  its  constituent  parts, 

M.  Guy  ton,  in  the  Ena/dopcdie  MHhodiquCy  presents 
two  questions  upon  the  existence  of  the  acid  in  milk^ 
This  chemist  expresses  himself  as  follows. 

Does  the  whey  exist  in  milk,  such  as  it  is  found  after 
the  separation  of  the  other  constituent  parts  r  Does  it  not 
f3xhibit  acid  properties  on)y  by  reason  of  the  salts  which  it 
hcJds  in  solution,  as  all  the  analyses  suppose  ? 

If  tlie  whey,  adds  the  same  chemist,  existed  in  miH 
^uch  as  it  is  found  after  th^  separation  of  the  butyraceous. 
^nd  caseous  parts,  nothing  more  would  be  required  fop 
re-produging  milk  than  to  mix  these  three  principlesj 
again  in  the  same  proportions.  Whence  he  concludes 
that  the  whey  is  the  product  of  a  real  fermentation. 

The  examination  of  this  first  question,  founded  upon" 
bis  experiments,  ihust  prove,  I  think,  that  it  is  not  suffir 
pient,  in  order  to  ascertain  whether  whey  exists  in  milk^ 
t9  fe-produce  mij)^  by  u^ixing  th?  thre^  pfiq^ipl^s  togc? 
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Oh  Milk  and  on  the  Lactic  Acid.  5^ 

tber'  In  the  $anie  proportions;  1^  because  these  prioei- 
pies  arc  no  longer  the  same ;  2,  because,  according  to 
the  process  whiclv  has  been  followed,  the  whey  is  more 
or  iess  acid.' 

First  Expe^nment. 

Milk  recently  drawn  reddens  the  paper  and  tincture  of 
turnsole. 

.  Si^cond  Erpei'iment. 

If  we  distil  milt  in  close  vessels,  and  divide  the  pro* 
d^cbi,  the  first  is  not  acid  ;  the  second  reddens  turnsole, 
and  slightly  precipitates  the  nitrate  of  silver ;  the  third 
has  no  longer  any  action  upon  the  tincture.  At  this  pe« 
riod  the  milk  is  not  yet  decomposed,  it  still  reddens  turn^ 
|5oIe.  It  appears  that  the  acid  wliich  remains  is  no  more 
volatile,  and  that  it  is  retained  either  by  the  animal  mat* 
IW.or -by  some  other  substance. 

Third  Experiment, 

If  we  coagulate  milk  with  a  mineral  or  vegetable  acid, 
the  whey  is  separated  without  retlaining  a  particle  of  th^ 
^id  employed. 

I  observe,  however,  that  we  might  be  under  an  error, 
if  we  examined  only  the  serum  obtained  either  by  the 
fiulphuric  acid  or  by  alum,  for  the  precipitate  which  ba- 
rytes  gives  is  not.entirely  re-^issolved  by  the  nitric  acid, 
I  have  convinced  myself  that  it  was  owing  only  to  th^ 
decomposition  of  a  small  quantity  of  sulphate  of  potash 
which  the  serum  contains :  of  this  we  have  an  evident 
proof,  when  we  employ  whey  which  has  been  separated 
by  any  other  substancQ  that  is  not  acid* 

Fourth  Experiment. 

If  we  eu:pose  milk  to  th^  air  at  a  temperature  of  1 2  tQ 
2>0  d^^r^^^i  thp  isepaiTfitign  t&kes  place  in  twenty-fouf 

liQUrs» 
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hours.  The  coagulum  has  a  more  marked  acid  taste  than 
|hat  of  the  third  experiment  Hot  water  deprives  it  Of 
its  sour  taste,  and  reddens  turnsole. 

We  thus  find  again  here  nearly  the  same  properties  in 
the  caseous  matter  spontaneously  formed;  and  in  that 
which  is  separated  by  the  acids, 

Fi^th  Experiment,  ^ 

The  same  experiment,  made  with  the  pneumato-che- 
Inical  apparatus,  occasioned  no  absorption  of  air,  or  disen- 
gagement of  any  elastic  fluid  ;  only,  the  separation  of  thft 
caseous  matter  was  not  effected  till  at  the  end  of  several 
days ;  one  part  of  it  swam  upon  the  liquor,  the  other  bb^ 
cupied  the  bottom  of  the  vessel,  ''  '  ^ 

Sixth  Experiment.  <    : .    n 

A  bottle  was  filled  with  fresh  milk,  and  accurately 
corked  ;  at  the  end  of  some  days  the  caseous  msHtte^'Wiiib 
separated.  As  soon  as  the  separation  appeared  complete, 
it  was  attempted  to  draw  the  cork,  but  it  quitted  tbebo^-i 
tie  with  violence,  and  a  whizzing  sound  which  indicated 
the  presence  of  an  elastic  fluid.  When  the  bottle  wajl 
shaken,  a  greater  quantity  of  gas  was  disengaged^  which, 
when  collected  and  examined,  preseiiled  the  same  cha4 
racters  as  cafbonic  acid. 

The  liquor,  as  well  as  the  coagulum,  had'an  aciH 
taste,  very  pungent,  which  was  weakened  in  proportioil 
as  the  carbonic  acid  was  disengaged  from  it  by  agitation. 

The  liquid,  after  having  been  heated,  did  not  appeat 
to  be  more  acid  than  the  serum,  which  had  be^rt  ob^ 
taitied  from  milk  exposed  during  the  same  time  to  the  aii^l 

The  same  experiment  was  made  with  milk  which  h£t4 
boiled  abo^t  half  ^n  hour;   the  phenomena  Were  the 
.^ame.  . 

•  Seventh 
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Seventh  ExpcrimenU 

The  caseous  matter  procured  from  the  third,  fburtlf^ 
and  fifth  experiments,  differs  essentially  in  taste  and  con« 
sistence. 

That  of  No.  3  is  dry  and  firm  ;  that  of  4  is  more  di- 
▼ided  and  less  dry  ;  a  portion  of  it  dissolves  in  water. 

Finally,  that  obtained  from  Nos.  5  and  6  is  not  gni« 
mous  ;  it  is  more  light,  and  does  not  unite  in  a  mass  till 
at  the  end  of  several  hours. 

The  caseous  matter  therefore  acquires  peculiar  proper-* 
ties  according  to  the  substances  and  the  processes  em- 
ployed for  separating  the  serum. 

These  first  experiments  lead  us  to  the  following  re« 
flections. 

Iv  That  milk  does  not  require  to  be  decomposed  in  or- 
der to  manifest  the  presence  of  an  acid  ; 

2i  That  this  acid  is  mixed  with  salts,  the  saccharine 
matter,  and  an  animal  matter  ;  * 

:8.  That  the  acid  in  the  milk  is  free,  but  that  tliis  freict 
state  is  not  very  perceptible  except  by  the  re-agents ; 

4«  That  the  contact  of  the  air  is  unnecessary  for  is<dat« 
ing  the  constituent  parts  of  milk  ; 

5.  That  the  coagulating  substances  only  facilitate  the 
separation  of  the  curd,  either  by  forming  a  new  com- 
pound, or  by  bringing  the  molecules  into  more  imme-t 
diate  contact ;  then  the  caseous  matter  acquires  new  pro* 
perties ;  or,  finally,  when  the  milk  has  been  exposed  to 
tjie  air.  Gradually  a  part  of  the  sugar  of  milk  is  decom« 
posed  ;  carbonic  acid  is  formed,  a  part  of  which  is  dis« 
engaged  y  and  the  other  facilitates  the  separation  of  the 
coagulum  ;  caloric  al^o  .favours  the  attraction  of  the  co^ 
agulating  subjstances  for  the  curd.  They  all  act  differ* 
cptly,^  for  alcohol,  which  has  also  this  property,  produces 

other 
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other  results;  the  curd  may^  to  a  certain  degree,  bere^ 
dissolved  in  water.  We  cannot  tln^efore,  as  chemists 
have  asserted^  attribute  these  ei&cts  to  the  solution  of 
these  matters  in  the  water,  and  to  tbeir  having  a  gtcateip! 
attraction  for  this  liquid  than  the  caseous  substance  Jbas^  .     ' 

Of  this  the  muriate  of  s^a,  and  especi^ly  the  ma** 
riate  of  lime,  affords  us  the  proof.  These  salts  effeet  th^  ' 
separation  of  the  curd  only  in  part,  and  y-et  the  nmriate  >  ? 
of  lime  has  a  very  great  affinity  for  water  ;  the  decooipo-*'  ' 
sition  ought  then  to  be  effected  in  a  more  marked  «iafi<f  >■'>■ 
ner  than  with  the  acids.  •       .'    »'"^ 

Whey  is  therefore  npt  the  product  of  i.  fettAeiltfWtioiii 
If  alcoht)!  is  obtained  from  aailk,  th4*^lo6s»otf#<in»e'tfeBlf  '^ 
ID  order  to  obtaitp  the  lactic  4cid.  it  is  «e<{e99aty4betrch)»  *'' 
formation  should  take  place,  for  we  may  obtain  tbe^bwHJ^'^^ 
acid  from  a  serum  recently  prepared.     ,  r  jk 

As  to  the  fordUtion  of  the  cai'beiHC  aoidp"Mi^Afefl 
experiment  siK,  it  is  owing  t6  the  decomposition^  of- Ik ''*^ 
small  quantity  of  animal  matter,  and  to  aparttsf  Mm-jknt  •" 
gar  of  milk  )diss6lved  in  the  serum ;  the  snore 'that  is  xtei 
coitiposed  of  theie  substances,  the  mope  <rf  carbonic  fiwifi  ^ 
is  formed ;  also  tbe  dej^ree  of  acidity  is  more  'raai!*k- 
ed  l>y  reason  of  the  presettce  of  the  carbonic  mcitt ;-  itrt  $f ' '  ^ 
we  come  t6  ^.xpel  the  ackl,  tlie  serum  iss^veteter^'andtias-  *'*- 
less  acidity  than  thalt  which  has  been  ibxposed^lbi'^mb^ -- 
time  to  the«.ir.    '  •  •       '•  >' i 

If  we  expose  theisenim  to  tbe  air  for  the  spats  lofi*^'  "* 
or  twelve  days,  in  proportion  as  the  saccharine -mattcrlri^'^'^ 
dec^jrtpofeed,  the  whey  beccraies  more  acid ;  'these  tM* 
grees'  cff  acidity  are  owing  to  a  small  quantity  of  fcdetWf -" 
acid  formed  wt4;h  tbe  aid  of  the  carbonic  acid  ;&nd  stlcO%cil^  ^  - 
that  has  remained  in  the  Kqubr,  whrch  natirndly  iittsst 
augment  tbe  acidity  of  the  acid  already  formed  in  thu 
aUk. 

2  -■  '  '       An 
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Af  ^o  Ihfi  second  ^luestion ;  does  not  whey  manifest  acid 
liroperties  only  by  reason  of  the  sails  which  it  fablds  in 
solution  i 

I  bmm  prdred  that  t)ie  acid  might  be  isokted  from  the 
laline  matters  without  exposing  the  milk  to  the  air  for  a 
graater  ev less s{!^ace Gif  .tim^,'  a^  Scheele  has  indicated; 
the  cacpeciments  whieb  I  shall  report  in  this  memoti^.  will, 
fumtdi.  additional  proofs; '  Thus  its  aeid  ptbperties  d6 
«ot  depend  solely  upon  th6  salts  whieh  it  hdlds  in  soli^ 
tioQ,  aad  the  lactic  acid  is  not  produced  by  a  fermenta^ 
iion  analogous  to  the  aceteiis. 

'  Ifamigh  she  aetioD  of  caloric  np6h  milk  is  getierall^ 
knMrn^  J  shall  however  make  an  observation  upon  the 
acid,  jwbich  is  obtained  in  distillation  by  naked  ftre» 
i^^iKbioh  baSifov  scfme  years  piist  been  termed  20onie 

K^'Vf^imify  this  acid,  and  dombine  it  with  p6tash|  (hi 
ar^s#I|.isr  a,  salt  which  presents  all  the  charatters  of  the 
acettf  e.  of  poiash. 

I^aball  ajl^o  f emark,  thai  inf  the  6as^6us  matter  iit  which 
I<ngfiv.4g1)pm|stshave  uot'.been  able  to  find  the  phosphate 
6f  J|iQa.ivlii<!br  Scheele  bad  announced,  it  really  exists; 
Ini^r^en  to;i3l)taia.it^  it  is  siiffieient  to  Iicat  this  substance 
^^Wgly  1^  ^  crucible,  after  having  washed  it  well,  and 
*<>«rt«^^tcy  whiteness; 

There  remains  a  hard  white  matter,  some  pieces  of 
#^i^^  veined  lacith  bkie,  may  be  compared  to  the  Tiir* 
qm>iap, 

j^^e..tiitHc  acid  dissolves  them  \^ithoni  eflfervescence  ; 
linai^^ii^r  and  ammoniac  occasion  in  them  a  iBakey  prcl 
eipii^iited  fib>sphate  of  lime^ 

X|ie  Qtnlate  Of  amtnoniac  also  demoAfstfates  the  c.y- 
t8t^ce^x>f  the  Ihxit  in  iti 

.Y*^^*  Vi. — Second  Series.  1  §  3. 
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§  3.    On  the  Serum  of  Mil/c. 

Wishing  to  know  whether  there  existed  any  differences 
in  the  \^heys  obtained  by  different  substances,  i  employed 
jnineral  acids,*  some  vegetable  acida,  salts,  soob  as -alum, 
theacidttlous.tartrite  of  potash,  he*  The  coagolatii^ 
iHf^tter  u-as  employed  with  the  proper  precautiofH  faaving* 
renaarked  that  when  ai)^  excess  of  acid  "wasuded,  it  was 
found  again  in  the  scruo),  whereas  when  only  the  necefr- 
:sary  qjuatuity  is  added,  the  cheese  alone  seizes  it; 

After  the  caseous  matter,  bad  been  separated,  the  se« 
rums  were.  clari6ed ;  the  ivbeys  tiad  all  the  same  taste 
jand  the  sax&e  colour,  and  indicated  the  same  degree  of 
acidity. 

.  If  fresh  whey  turns  the  syrup,  of  violets  green,  thfe  pr<>^ 
perty  must  be  attributed  only  to.  the  union  of  the  fellow 
and  the  blue,  not  to  the  salibe^n^atters,  as  chemists  bare 
asserted  ;  whey  which  has  lost  its  colour,  by  exposure  t^ 
the  air,  reddens  the  syrup  of  violets. 

The  Cleans  employed  for  ascertaining  the  presence  of 
the  acids  which  had  served  for  coagulating  the  ti^^ 
could  not  discover  the  smallest  quantity  ef  them, -Espe- 
cially, I  repeat  it,  when  the  operation  his  been  performed 
with  accuracy. 

I  trifed,  by  way  of  comparison,  serum  which  hitdvSbUr^ 
in  the  air,  and  obtained  by  exposure  of  the>nnlkpihe 
^henomen^  which  I  have  indicated  §  2,  experin)i^)i^3^ 
were  precisely  the  same. 

The  following  are  the  circumstances  in  which  the  Sjion- 
taneoi^  serum  differs :  1,  its  taste  is  mote  aitkl^' 2^J^ts 
colour  is  dull  and  whitisli,  owing  to  white  'filftlnetfts, 
>vhich  separate  themselves  from  it.  By  filtrating  we 
may  obtain  it  clear,  but  it  never  has  the  colonr  of  'fresh 
whey. 

The 
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The  caseous  matter  resulting  from  the  diffeoent  experi- 
ments mentioned  above,  gare  the-  same  red  with  the 
dacture  of  turnsole  ;  if  we  calcine  and  treat  it,  we  may, 
by  Cbe  known  reuagents/  demonstrate  the  presence  of  the 
fldpfaui'ic  aeid  in  it,  if  this  acid  has  been  employed  for 
coagulating,  and  of  alumine,  if  alum  hat;  been  used,  &c. 
i  da  hot  see  therefore  any  iiiconvenience  which  ban 
adris*  to  the  preparation  of  whey  for  pharmaceutical  uses, 
from  coagdatifig  the  milk  with  tither  of  the  above-meii-. 
iioned  substances,  especially  with  the  precautions  which 
I  bare  indicated ;  those  who  have  supposed  it  to  be  pre* 
judicial  to  bddth  io  coagulate  with  alum,  bad  no  doubt 
made  no  experiments  on  the  subject. 

The  action:  of  iirae-watfer,  of  the  solution  of  barytes^ 

o^  strontiaa,  and  of  some  metallic  salts,  although  already^ 

*lmown*  to*  cbeinists,  deserved  to  be  examined  anen^ ;  it 

*  will  soon  serve  me  for  the  explanation  of  the  processes  fot 

''ld)caining  the  hictic  acid. 

§  4.    0/ the  Sugar  of  Milk. 

'    The  formation  of  the  acetic  acid  is  pot  owing  merely 

Mq  .thc^  alteratiop  of  the  sugar  of  milk ;  and  though  the 

esperioii^ts  which  I  have  already  quoted  allowed  me 

4.|9{li9  ^qqjectures,  I  have  ascertained  whether  one  might 

obtain  an  equal  quantity  of  sugar  of  milk  from  fresli  se- 

ri^  ^u4;fr9m  serum  which  had  been  exposed  for  twelve 

^  days  to  the  air,  and  to  a  temperature  varying  from  four- 

.  teen  to  twenty  degrees. 

I  found  that  the  soured  milk  afforded  a  little  less  sugar 
.   of  mjllc,  which  proves  that  a  portion  of  the  saccharine 
.  m^tpr  has  served  for  the  formation  of  a  quantity  of  ace- 
.-.^9. acid.    ..    *      .      . 

W^-fl^^y^h^ref ore  obtain  the  carbonic  acid,  the  al<?o-. 
:   iiolapd  t))p.a^oetLc  s^cid,  both  in  close  vessels,  and  when 
thp  whey  remains  exposed  to  the  air. 

1 2  Other 
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.  Other  experiments  made  upon  the  pui)e  sugttr  «f;  miU^ 
presented  to  ipe  otptbing  rematkaUe* 

It  does  not  redden  the  tincture  of  tuynsole.  Dissolved 
iii  water,  and  exposed  for  a  long  time  to  the  air,  itdocft 
not  turn  acid.  In  distillation  it  gives^  besides  the;  kaonrn- 
products,  a.c^tic  acid,  .    .  :      - 

It  dissoUes  in  the  weak .  acetic  acid  ;  if  we  add  a  small 
quantity  of  fresh  caseous  matter,  we  soon  perceive  4faat  . 
the  liquor  holds  some  of  it  in  solution,  by  .ppurixig  In 
!^>me  drops  of  alkali,  .in  order  to  satigra|:e  ^be  exctes  o£ 
acid ;  from  being  transparent  it  becomes  turbid>  milky  ; 
it.  has  a  sweet  taste,  analogous  to  that  of  milk,  .audit 
preserves  for  a  considerable  length  of  time  its  opacity. 

From  the  fiicts  indicated  in  these  four  sections  it  rej^ 
9ults: 

1.  That  milk  newly  drawn  reddpns  the  tincture  of 
turnsole; 

2.  That  we  may  separare  the  cascoiis  matte^r  from  i% 
without  the  contact  of  the  air ; 

3.  That  thesprum  does  not  retain  the  acids  which  Kjve 
been  employed  to  coagulate  the  milk  ; 

4.  That  the  distillation  pf  milk  to  dryness,  and  that  of 
ihe  su^ar  of  milk,  give  acetic  acid  j 

5.  That  the  formation  of  the  carbonic  ^cid  andf  of  the 
alcohol  is  owing  merely  to  the  mucoso-saccharine  matter, 

6.  That  a  qujintity  of  acetic  acid  is  formed  by'the  fef^ 
mentation  of  these  substances ; 

7.  That  th^  ca^egus  matter^  ^'hen  it  has  just  be^n  se- 
parated, always  manifests  the  pi^esence  of  an  acid,  and 
itbat  it  differs  in  taste  and  consistence,  according  to  th« 
platters  which  have  been  employed  for  separating  it  ? 

g.  That  \yhen  we|l  washed,  and  giving  no  indication 
pf  acidity,  diluted  afterwards  in  distilled  water,  at  th.e 
pud  of  some  daj^s,  and  in  a  temperature  between  fifteen 
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lififHi  twenty-two  degrees,  it'aequires  a  strong  dfsagreep 
able  smelly  the  water  ^ligh()y  reddens  turnsole  i  lime  dis- 
engages amiponiac  from  it ; 

*  ^«  That  the  serum  and  the  caseous  matter  contain,  be« 
sides  the  known  substaucesi  {^osphate  of  lime,  as  Scheeie 
Iliad  announced ; 

10.  That  the  difference  which  exists  between  fresh  sf>P 
Jrupi  and  that  which  has  been  exposed  to  the  air,  consistt 
in  the  circumstance  that  there  is  acetic  acid  added  to  the 
Hcid  which  is  free  in  the  milk  ; 

11*  Finally,  that  there  existts  in  milk  ^nd  in  the  se-^ 
rum  a  free  acid,  which  has  appeared  to  m<^  tq  be  ac^ti^ 

%  5,  On  the  Zflctic  Jcfd* 

Scheel^  haying  discovered  that  it  was  hoi  possible  td 
obtain  tbe  acid  by  ^.  sii^pl^  distillation,  h^recoiirse  t^ 
l^^fticuIajT  ineans  for  effecting  tbis  separation. 

This  chemist  first  reduced  the  whey  to  an  eighth  by 
/evaporation ;  he  filtrated  it,  and  there  remained,  he  as- 
serts, no  niore  ,caseous  parts  in  it. 

He  s^urate4  the  liquor  with  lime-water,  ^Xid  the  phoSi- 
pbate  of  lime  was  precipitated.  This  liquor  having  been 
jgll;r.ated  and  diluted  with  thrive  the  quantity  of  water,  he 
poured  into  it  oxalic  apid  by  drops,  in  order  to  take  up 
>gain  and  precipitate  all  the  lime ;  he  convinced  himself 
by  the  addition  of  a  little  lime,  that  there  remained  no 
p:^aUc  ac}d  in  i$;.  He  then  evapprated  the  liquor  to  thr 
.4(on$ijitenc.e  of  honey  f  the  inspissated  acid  was  dissolved 
again  |n.jreptifie4  alcohol;  the  sugar  of  milk,  and  alt 
ik^  other  suhstanpes  foreign  to  the  acid,  which  had  not 
been  4issolved  by  the  alcohol,  remained  upon  the  filtre. 
.  f inajly;  after  having  ^gain  added  a  little  water  to  the 
^cid  hdd.iR  ^9}^^^"  ^y  the  alcohol,  he  caused  the  latter 

to 
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to  pass  off  by  dktillatioOj  and .  he  foiio4  in  tibfi  jc^tg^  tbi^ 
lactic  9/cid,  •'.:.. 

This  very  long  and  expensive  process  does  not  ymH  ^ 
pure  ai^id.  It  was  therefore  necessary,  f venom  toex^ 
aJkuQiDg  its  oetor^y  to  seek  a  ipor^  simple  proce|». 

First  Experiment, 

.   If,  instead  of  exposing  ^e  whey  to  the  air,  as  Scfaeelt 

indicates,  we  perform  the  process  immediately,  we  ob« 

tain  only  a  very  small  quantity  of  acid  less  colouieo,  and 

pf  a  more  animal  smell. 

.   T^is  acid  has  appeared  to  me  to  be  that  i^hich  b  found 

free  in  the  mUk,  on  account  of  the  sniaU  quantity  ob« 

tained. 

Second  E^eriment. 

"  Instead^of  enifploymg  lime-waEter  aoi  oitelic  ifekl',  1 

tisedbarytes  or  strontian  and  sulphttrie  add ;  and  1  ob^ 

tained  an  acid  as  pure  as  by  the  process  of 'the  Swedislt/' 

chemist. 

Third  Experment* 

I  had  also  tried  the  acetate  of  lead  in  order  to  decam"* 

'^ose  a'lactate  of  potash,  expecting  to  form  a  lactate  of 

lead  decomposable  by  sulphuric  acid ;  but  the  precipitalfc 

t^^hich  is  formed  is  not  a  lactate  of  tead,  for  when  we  add 

'the  sufficient  quantity  of  sulphuric  acid  with  the  ihtetf* 

tion  of  decomposing,  we  render  no  acid  free.    It  ajbpeai^ 

that  a  part  of  the'  oxyde  is  precipitated  with  animal  nia<- 

'ter  ;  this  compound  is  even  a  little  soluble  ;"besidcs  thte 

liquor  always  retains  much  acetate  of  lead  In  distfliatioil. 

'  *  Thus',  though  tills  process- has  been  indicatefd  ^  supe- 

•rior  to  that  of  Scheele,  it  is  certain  that  it  cantibt  be^lkl* 

ployed  for  obtaining  the  lactic  Jlcid.     Tde  experiments 

'  ^^'^^ich  follow  have  been  made  upk)n  ifee*  lactic  acid  of 

"SchecIe^      ^  *       ■         .        .  '    -  '  '  ■ 

l.We 
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1.  Vfe  may  diminish  the  intensity  of  its  colour  by  tri-^ 
tura^p  Ted-hot  charcoal  in  a  mortar^  and  pouring  lactic 
acid  upon  it ;  a  quantity  of  small  flakes  are  separated^ 
wbidi  rise  to  the  surface.  It  was  slightly  boiled  and  iil-* 
trated ;  the  acid  was  then  less  coloured  and  less  odorous. 

2.  When  we  distil  ll)is  acid  in  a  retort,  acetic  acid 
jimsses^rer,  and  a  thick,  yellotf,  very  acid  matter  is  left 
behind. 

It  might  perhaps  be  thought  that  a  part  of  this  acid  is 
changed  into  acetk  acid-  wit!>  tne  aid  of  the  caloric,  as 
U.  Berthollet  observes.     (9tatiqi!re  Chimique.^ 

*'  The  ternary  acids,**  says  this,  chemist,  **  may  be 
changed  into  acetic  acid,  when,  by  the  action  of  heat, 
they  abandon  a  part  of  their  carbon,  and  their  elements, 
which  resist  this  action  less,  are  ^pdrated  and  vola-i 
tilized.'* 

I  have  convinced  myself  that  a  great  part  of  this  acid 
fxisted  in  it  before. 

3»  The  same  phenomena  take  place,  but  in  a  more 
Biarked  degree^  if  we  distil  whey  which  has  been  expose<t 
to  the  air  to  a  temperature  from  fifteen  to  twefhty  degrees, 
during  the  space  of  about  fifteen  days.  The  first*  pro^ 
duct  is  a  clear*  transparent  liquor,  of  an  acid  taste  and  an 
alcoholic  smell,  which,  combined  with  potash,  forms  ai> 
acetate.  If  we  add  alcohol  to  what  has  remained  in  the 
i^etort,  it  becomes  coloured  ;  when  it  has  been  decanted 
Itnd  distilled  j  we  find  in  the  retort  an  acid  of  a  pecu- 
liar animalized  smell,  similar  to  the  preceding ;  but  tlie^ 
acid  contains  a  very  small  quantity  of  phosphate  of  lime. 

TJiese  experiments  come  in  support  of  the  obijervA- 
tipns  whioh  1  have  made,  1,  that  we  obtain  by  the  process 
Qf  Sch^qle  a  mixed  acid,  2,  that  an  acid  exists  in  whey^ 
newly  prepared.  We  must  now  endeavour  to  ascertain 
the  nature  of  this  acid. 

Far 
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For  this  purpose  I  prepared  lactic  acid  according,  to  vaU 
jprocess  of  Schede,  with  all  the  requisite  precjiutian.  I 
even  assured  mj^self*  previously  of  the  purity  of  oiy  sdco* 
liol ;  distilled  upon  muriate  of  lime,  \i  marked  fqrty  ;de* 
grees  by  Reaumur's  areometer. 

The  lactic  acid  dissolved  in  the  alcohol  watf .  sobjepted 
to  distillation^  There  passed  int0  the  receiver  sm  alcohol 
which  reddened  the  tincture  of  turnsole. 

When  the  acid  waA  totally  freed  from  the  alcohol^  tbef 

distillation  wa^  discontinued.    There  remained  in  the  re«' 

tort  Scheele^s  lactic  acid,  of  a  yellow  eolour^  and  a  verjr 

acidtaste^ 

First  Experiments 

I  mixed  quick-lime  with  this  concentrated  acid^  AnU 
moniac  was  disengaged  ^i 

Second  Experiment. 

If  we  foi^m  a  lactate  of  potash,  and  evaporate  it  with .  at 
gentle  heat, .  there  is  separated  a  brown  m(<|tter,  .insolublcr 
in  water ;  heated  afterwards  in  a  crueible,  the  salt  swel}9 
tip,  and  dift\ises  an  animal  odour.  The  presence  of  tbd 
prussic  acid  has  been  proved  by  dissolving  the  remaiqinglf 
matter  in  water,  and  adding  to  it  a  little  solution  of  sul' 
phate  of  iron. 

Third  tJxperimeni. 

If  we  add  sulphurie  acid  to  lactic  acid,  or  to  a  lactaiei; 
of  potash  9*  not  only  a  disengagement  of  acetic  acid  take9 
place,  but  also  an  elastic  fluid,  which  forms  a  thick  clou(r 
tirhen  it  is  in  contact  \Vith  ammoniac* 

#  1  had  alrcadfy  ascertained  thcf  pre^fiC6  of  ashore  in  tlfiii  acicl;  1  3»» 
fiooncef!  it  the  ISih  NiVoue  to  the  Society  of  Pharrma^y  ;  Sf.  Vaoqo^ 
Vitit  who  did  not  kno^v  rt,  told  roe  at  the  reading  of  th;&  Bt^£  part  of  thiv 
memoir,  that- he  had  also  Kcogntzcd  the  presence  of  an. animal  matt^. 
in  the  lactic  acid  of  Scheele^ 

Fourth 
i 
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Jfhw'th  Experiment* 

When  we  di^  the  above  mixture  in  an  apparatus 
adapted  for  receiving  the  gaseous  product  into  water ^  the 
distilled  water  of  the  flask  preserves  its  transparency  ;  the 
odour  of  the  acetic  acid  is  strongly  marked ;  it  reddens 
turnsole,  and,  precipitates  the  nitrate  of  silver. 

Moreii^ver,  a  small  quantity  of  ammoniac  was  approach- 
ed to  the  tube  from  which  the  gas  was  disengaged,  and  a 
Very  thick  cloud  was  formed. 

Fifth  Expervnent. 

What  remained  in  the  retort  was  evaporated  to  dry** 
liess ;  a  very  acid  brown  matter  was  obtained,  which, 
when  heated  aftenvards  in  a  crucible  of  platina,  swelled 
up,  and  left  a  coal,  which  was  incinerated. 

During  this  operation  a  small  quantity  of  sulphuric 
acid  was  decomposed. 

The  matter  which  remained  in  the  cmcibie  was  dis« 
solved  in  distilled  ^vater.  The  solution  did  not  redden 
turnsole,  but  it  gave  a  brown  tinge  to  paper  stained  with 
curcuma;  sulphuric  acid  was  added  to  saturation,  eva- 
poration was  performed,  and  by  cooling,  crystals  were 
obtained  which  presented  all  the  characters  of  the  sul- 
phate of  potash. 

As  the  supernatant  licjuor  had  a  metallic  taste,  prus- 
siate  of  lime  was  poured  to  it,  which  produced  a  blueish 
tinge. 

The  infusion  of  galls  caused  it  to  pass  into  a  brown. 

SLvth  Exp€riin€7\t. 

We  may  still  evaporate  the  lactic  ao&d  to  dryness,  heat 
it  in  the  crucible  to  incineration,  dissolve  it  then  in  dis- 
tilled water,  and  precipitate  it  by  the  nitrate  of  silver. 
There  is  formed  a  muriate  of  silver,  which  we  separate 

YojL.  VI. — Second  SiRiESv  K  by 
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by  the  filter ;  the  liquor  which  contains  the  nitrate  it 
evaporated,  and  it  is  decomposed  by  fire.  There  re- 
mains a  white  matter,  which,  dissolved  in  water,  gives 
with  the  tartarous  acid  an  Acidulous  tartrite  of  potash. 
'  I  conclude  that  the  lactic  acid  of  Scheele  is  com- 
posed of 

Acetic  acid ; 

Muriate  of  potash  ; 

A  little  iron,  perhaps,  held  in  solution  by  the  acetic 
acid  ;  and 

An  animal  matten 

Anah/sis  and .  Decomposition  of  a  Liquor  empHoyedJot 
rendering  Cloth  impermeahle  to  Water. 

By  M.  VAuauEUN* 
From  the  Bulletin  des  Sciences. 

JL  T  is  well  known  that  for  several  years  past  different 
persons  have  successfully  occupied  themselves  with  ren- 
dering cloth  impermeable  to  *water  :  an .  object  of  great 
.importance  for  the  equipment  of  sea  and  land  forces. 

The  inventors  of  this  process  have  hitherto  kept  the 
means  which  they  employ  secret ;  there  was  only  reason 
to  suspect  that  some  fat  oil  formed  the  basis  of  their  ap- 
plications, but  it  has  not  yet  been  demonstrated  by  ex- 
periment. 

A  bottle  ,oF  this  liquor,  the  efficacy  of  which  was  as- 
certained, having  fallen  accidentally  into  my  hands,  ex- 
cited in  me  the  desire  of  investigating  its  composition ; 
but  before  I  give  an  account  of  the  method  which  I  fol- 
lowed for  that  purpose,  I  shall  describe  its  physical  pro-^ 
-pert?es. 

It  is  a  white,  milky,  opaque  liquor,  having  a  bitter 
taste,  and  a  smell  of  soap  ;  it  presents,  like  milk,  a  kind 

of  ■ 
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of  cream  at  its  surface,  and  it  strongly  reddens  the  tine* 
t«re  of  turnsole.  I  isi^gined,  according  to  these  proper* 
ties,  that  it  was  merely  a  solution  of  soap,  the  taste  and 
smell  of  which  it  still  retained,  which  had  been  decom- 
posed by  an  acid  ;  but  further  experiment  soon  shewed 
me  that  there  was  something  else  in  it 

Expenment  I. 
In  or^er  to  know  whether  I  could  separate  by  filtration 
the  white  matter  which  rendered  the  liquor  turbid,  I  put 
a  certain  quantity  of  it  upon  papier  Joseph ;  it  passed  for 
a  long  time  turbid  and  milky ;  but  by  pouring  it  several 
times  upon  the  same  filter,  I  at  lengtli  obtained  it  as  clear 
as  waber ;  after  which  1  tried  separately  the  liquor  and  th« 
matter  which  had  been  left  upon  the  filter* 

Expminent  !!• 

If  my  conjecture  had  any  foundation,  I  ought  to  have 
found  in  this  liquor  only  the  base  of  the  soap  united 
to  the  acid,  of  which  there  was  a  superabundance  in  it. 
My  first  care  was  to  ascertain  the  nature  of  the  acid ;  and 
what  the  taste  had  already  nearly  indicated  to  me  was 
confirmed  by  the  muriate  of  bajry tes,  which  produced  in 
it  an  abundant  precipitate  that  was  insoluble  in  nitric  acid  : 
thus  I  was  already  assured  that  this  liquor  contained  suU 
phnric  acid;  but,  on  the  other  hand,  ammoniac  having 
formed  in  this  liquor  a  white  -flakey  semi-transparent  prci- 
cipitate,  I  saw  that  there  was  something  else  in  it  than 
the  salt  resulting  from  a  decomposition  of  soap. 

Experiment  III, 

I  then  precipitated  a  certain  quantity  of  this  liquor  ;  I 

washed  the  matter  and  dried  it.  As  it  had  all  the  physical 

characters  of  alumine,  I  combined  it  with  sulphuric  acid  ; 

)  sidd^d  to  it  d  little  sulphate  of  potash,  and  I  obtained^ 

Ki?  by 
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by  a  siow  evaporation,  rery  fine  alum.  Tbus  we  hate 
already  in  this  liquor  sulphuric  af id  aod  alumine  un^ 
4out>tedl7  united  to  eaph  other  in  the  state  of  alom* 

Experiment  IV. 
It  wa^  now  necessary  to  ascertain  whether  the'  liquor 
^om  which  I  had  separated  the  alumiDie  did  not  still  con* 
tain  some  other  substance  ;  and  first  I  subjected  it  to  some 
trials  by  the  re-^gents,  »nQong  which  the  oxygenated 
muriatic  acid  and  the  infusion  of  galls  discovered  to  m« 
a  new  substance  in  it.  The  first  rendered  the  •liquor 
milky,  ^nd  soon  after  produced  white  flakes  in  it ;  the  se« 
cond  produced  yellowish  white  fl^Jcee,  in.  much  greater 
abundance  tiian  those  which  proceeded  frcmi  the  effect  of 
the  muriatic  acid.  .  I  then  suspected  that  this  liquor  con« 
tainedy  besides  the  m^tti^rs  alre^y  mentioned,  ^n  minimal 
subst^npe,  partipularly  gi^Iatine* 

E'Tperiment  V, 

In  order  better  to  ascertain  the  nature  of  this  substancei 
t  evaporated  the  liquor  to  dryness  with  a  geptle  beat.  I 
obtained  a  yellowish  salt,  of  a  bitter  taste,  which,  when 
dissolved  again  in  water,  l^ft  a  yellow  matter,  in  the 
form  of  pretty  voluminous  and  very  gluey  flakes^  which 
^  they  dried  assumed  a  kind  of  elasticity.  Thi$  sub^ 
$tanoe,  put  upon  burning  coals,  swelled  up,  exhalins: 
white  fumes  which  had  the  odour  of  ammoniac,  and  of 
the  fetid  oil  which  the  animal  matters  generally  yield. 

I  was  now  convinced  that  a  certain  quantity  of  animal 
gelatine  had  been  put.  into  this  composition,  w^th  the  iu-r 
Mention,  no  doubt,  by  giving  more  viscosity  to  the  li- 
quor, to  hold  the  oily  parts  for  a  longer  time,  and  more 
coinpletely  in  suspension.  '  It  is  probably  by  the  effect  of 
heat,  and  perhaps  by  a  commencemerit  of  decomposition, 
that  th§  ^nioiftl  gelatiofj  hfts  become  insoluble  in  water  ; 

but 
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but  I  perceitned  that  the  liquor,  in  which  the  sak  was,  stiU 
retained  some  of  it  in  sfrfution,  for  murine  acid  aod  th^ 
infusion  of  galls  still  formed  precipitates  in  it,  only  lest 
abundant  than  the  first  time. 

Experiment  VL 

By  this  experiment  I  endeavoured  to  ascertain  the  na- 
ture of  the  fatty  matter  which  had  been  left  upw  the  Biter, 
and  of  which  I  have  spoken  above  ;  my  design  was  espe- 
cially to  know  whether  it  did  not  hold  some  other  sub* 
stance  in  combinsttion. 

For  this  prurpose  I  burnt  it  with  the  filter  in  a  crucible 
of  platina :  it  exhaled  a  vapour  sjmilar  to  that  of  tailow 
or  the  oils  ;  it  left  a  cinder,  of  which  the  filter  had  fur* 
nlshed  a  part,  and  in  which  I  again  discovered  the  pre- 
^nce  of  a  small  quantity  of  alumine,  which  can  be  attri* 
buted  only  to  the  oil ;  for  the  papier  Joseph  did  not  con« 
tain  an  atom  of  it.  I  believe  even  that  this  oil  contained 
also,  with  the  alumine,  a  small  quantity  of  animal  mat- 
ter, but  this  I  could  not  positively  ascertain. 

Thus,  notwithstanding  the  excess  of  acid  which  ex- 
isted in  the  liquor,  the  oil,  in  its  precipitation,  carried 
along  with  it,  and  retained  in  combination,  alumine,  and 
probably  animal  gelatine. 

.  The  substance,  therefore,  which,  by  uniting  with  the 
cloth,  renders  it  impermeable  to  water,  is  not  merely 
.oil,  but  a  combination  of  this  matter  with  alumine,  and 
probably  with  animal  gelatine,  which  must  render  this 
property  more  durable. 

Experiment  VII, 

The  liquor  ^which  I  successively  deprived  of  oil,  of 
alumine,  and  in  part  of  animal  matter,  by  tlje  different 
locans  above  indicated;  yielded  me,  by  a  siow  evapo- 
ration 
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ration,  crystals  of  salt  composed  of  soda  and  of  sulphatt 

of  potash. 

Experiment  VIII, 

I  performed  the  analysis  of  this  liquor. better  by  another 
process,  which  I  shall  relate  here  but  very  briefly. 

I  precipitated  the  alumine  and  the  oil  by  means  of 
lime-water  ;  I  united,  washed,  and  calcined  the  deposit ; 
%That  reniained  in  the  crucible  was  alumine  and  lime. 

The  liquor  from  which  these  matters  had  been  sepa- 
rated, being  evaporated  to  a  certain  degree,  yielded  sul- 
phate of  lime,  a  certain  quantity  of  animal  matter  which 
had  become  insoluble  by  the  desiccation  of  the  liquor '; 
finally,  sulphate  of  soda  and  potash  containing  still  ani- 
mal gelatine,  insoluble  in  water. 

The  following  is  the  manner  in  which  I  conceive  that 
this  liquor  has  been  prepared,  the  propositions  excepted. 
Soap  and  glue,  or  any  other  gelatine,  were  dissolved  in 
water ;  with  the  solution  of  these  substances  Was  mixed  a 
solution  of  alum,  which  formed  in  the  mixture,  by  being 
decomposed,  a  flakey  precipitate,  composed  of  oil,  of 
alumine,  and  of  animal  matter  ;  then  weak  sulphuric  acid 
was  added,  in  order  to  re-dissolve  a  part  of  the  alumine, 
to  render  the  precipitate  lighter,  and  to  prevent  its  being 
deposited  ;  but  the  alumine,  having  been  once  combine^ 
with  the  oil  and  the  animal  matter^  no  more  dissolves 
again  entirely  in  the  sulphuric  acid,  and  it  i»  on  this  ac- 
count that  the  oil  remains  always  very  opaque,  and  nei- 
ther rises  nor  is  precipitated.  It  is  evident  that  we  must 
not  add  too  large  a  quantity  of  sulphuric  acid.  I  do.  noft 
know  whether  this  bp  precisely  the  manner  in  which  the 
operation  is  performed ;  I  only  know,  that  by  following 
this  method  I.  have  succeeded  in  composing  a  perfectly 

fimilar  liquor,  which  possesses  the  same  properties, 

..  . .  ♦  .'j ,' .  . .  .  ,     .  • 

On 
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On  ike  Decomposition  of  the  alkdine  Sulphurets  hy  the 
Oxydes  of  Lead  and  of  Manganese.    By  M.  Diz6. 

From  Van  Moss's  Journal  de  Chimie, 
ET  DE  Physique. 

X  F  we  mix  charcoal  with  an  alkaline  sulphate,  and  ex* 
pose  the  mixture  to  a  high  temperature,  the  oxygene, 
which  is  a  constituent  part  of  the  acid,  burns  the  char- 
coal, and  abandons  the  sulphur  which  served  as  its  radi^ 
cal  \  but  the  alkali  combines  with  the  sulphur,  and  formic 
what  is  called  an  alkaline  sulphuret. 

This  combination  of  tlie  sulphur  with  the  alkali,  which 
is  a  result  of  the  decomposition  of  the  alkaline  sulphates 
by  the  charcoal,  is  not  so  easy  to  be  destroyed  as  mio-ht 
be  imagined,  especially  when  we  operate  upon  pretty 
large  masses.  The  frequently  repeated  exposure  of  the 
alkaline  sulphurets  to  a  managed  heat,  is  not  sufficient 
to  cause  the  volatilization  of  the  sulphur  ;  the  alkali  re- 
tains-enough  of  it  to  render  it  improper  for  certain  ope- 
rations in  the  arts ;  besides,  tlie  sulphur,  in  being  vola- 
tilized, burns  in  part,  and  forms  sulphurous  acid,  which 
combines  with  the  alkali.  The  operation,  instead  of  be- 
ing simplified,  is  rendered  more  complicated^  since  we 
obtain  only  an  alkali  mixed  with  sulphuret  and  alkalinq 
sulphite. 

The  addition  of  the  carbonate  of  lime  to  the  mixture 
of  charcoal  and  of  an  alkaline  sulphate,  as  it  was  prac- 
tised in  the  first  manufactory  of  soda,  established  at  St. 
Denys,  near  Paris,  was  not  an  expensive  means  of  facili- 
tating pretty  speedily  the  decomposition  of  the  sulphuret 
of  soda  which  was  the  result  of  the  sulphate  of  soda,  de- 
composed by  the  charcoal ;  nevertheless  the  soda  ap- 
pealed still  to  be  mixed  with  sulphuret  and  with  sulphite 
.        ^  of 
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of  soda,  which  were  easily  distinguished  by  the  sisell,  ami 
in  the  cTyslalhzation  rff  the  salt  of  soda.  The  mixture 
of  iron  in  place  of  carbonate  of  lime,  or  these  ttro  sub- 
stances employed  in  conjunction,^  did  not  give  a  better 
result.  The  whole  of  the  alkali  could  not  be  obtained 
in  a  pure  state  till  after  repeated  washings,  calcinations, 
and  crystallizations. 

8uch  is  still  the  state  of  our  knowledge  of  the  means  of 
porifjing  in  the  large  way,  and  without  incurring  to0 
great  ah  expense,  the  alkalies  which  may  be  prepared  hy 
the  decomposition  of  the  alkaline  sulphates. 

These  difficulties  which  appear  of  little  consequence 
in  the  operations  of  the  laboratory  become  very  embiar- 
fassing  in  large  manufactories,  where  the  results  ought  to 
be  equally  speedy  and  easy  to  be  obtained. 

I  shall  speak  in  preference  of  the  sulphuret  of  soda 
proceeding  from  the  decomposition  of  the  sulphate  of  soda 
by  the  process  employed  fai  the  manufactory  of  St.  Denys, 
near  Paris,  and  which  was  published  at  the  time  by  order 
of  government.  This  process  is  still  the  most  simple  and 
most  easy  to  be  executed  in  the  large  Way ;  at  least  it  has 
been  judged,  so  according  to  experience.  I  believe  that 
the  result  of  my  researches  upon  the  decomposition  of 
the  sulphurets  must  add  to  its  perfection,  and  afford  some 
indication  of  which  use  may  be  made  in  analogous  ope« 
rations. 

Without  entering  into  the  details  of  all  the  experi- 
inenVs  which  have  led  me  to  this  improvement,  I  shall 
now  state  the  means  which  I  employ  for  decomposing 
the  alkaline  sulphurets,  or  freeing  the  soda  from  the 
last  portions  of  sulphuret  and  alkaline  sulphite  which  it 
contains. 

After  having  proceeded  to  the  decomposition  of  tba 
sulphate  of  soda,  by  the  mixture  of  charcoal  and  carbo- 
nate 
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tkate  of  lime^  we  lixiviate  the  ci;ude  spda^  in  order  to  ^x*; 
tract  the  alkali  from^lt.  This  lixivipni  is  conxmoaly  of  a 
yellowish  colour^  and  exhales  tl^  Oijppr  of  sulphur;  ifi 
we  mix  with  it  some  drop^  of  dilq|:ed  snlpliuric  acid,  sui^ 
phur  is  precipitated,  and  hydrpt^^Iphutated  gas  and  «uU; 
phnrpus .acid  ar^  disengaged  with  yiqlence^  :      • 

Were  we  afterwards  to  evaporate  and  crystallise  this« 
lixirium>.  we  shoald  obtain  crystals  of  «oda,  from  which 
diluted  sulphuric  acid  would  disengage  hydro-sulphwret; 
and  ..si^Ipburous  acid..  The  rest  of  th^  liquor  woiild  give 
soda  less  pure,  than  the  fir$t  crystallization ♦  .  . 

In  order  to  purify  this  lixiyium,  and  free  the  alfcalL 
from  the  sulphur  whicb  it  contains  in  solution^  and  cause 
the  sulphite  to  disappear^  t  add  to  the  ley,  while  it  is  in 
ebullition,  a  sufficient  quantity  of  well  pulverised  semi- 
vitreous  oxyde.  of  l^ad.    This  oxyde  separatesr  the  suU 
pliur  from  the  alkali,  and  forms  by  it$  combination  an 
insoluble  sulphuret  of  lea4  i  the  sulphite  disappears  and 
is  converted  into  sulphate.    The  semi- vitreous  oxyde  of, 
lead  loses  its  red  colour,  and  assumes  a  deep  chesnut  or^ 
blackish  hue,  by  rpasOn  of  the  quantity  of  sulphur  which, 
the  alkali  contains.    The  litjuor  or  lixivium  becpmes  a». 
clear  as  pure  water  ;  the  dilute  sulphuric  acid  disengages 
from  it  only  caibonic  acid  gas,  and  forms  no  precipitate ; 
in  a  word.,  this  lixiviunfi  precipitates  the  nitrate  of  lead 
in  a  white  state,  and  the  sulphate  of  copper  is  a  beautifuL 
green,  whilst,. prcviouji  to  the  addition  of  the  semi-vitre- 
ous  oxyde  of  Jead^  the  same  lixivium  precipitated  these, 
two  metals  of  a  very  dark  chesnut  colour,'  that  is  to  say, 
in  the  state  of  sulphuret. 

Thus  the  semi7vitreous  oxyde  of  lead,  in  the  humid. 
way,  carries  off  the  sulphtu*  from  the  alkali  of  the  soJat,  and, 
may  serve  for  purifying  in  the  large  way,  ar^d  in  a  veiy 
easy  manner,  the  soda  proceeding  from  the  decomposi* 
tioQ  of  the  sulphate  of  soda. 
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After  niy  experiments,  atid  the  calculations  of  the  ex-^ 
penc6  whieh  th^  se'mi-viti'eous  oxyde  pf  lead,  which  f 
had  first  employed,  might  occasion,  I  have  substitated 
for  it,  with  the  same  fificcess,  the  03(yide  of  manfgane^^ 
well  pulverized.  The  oxyde  bf  manganese,  trhich  is  leStf. 
costly,  presents  also  a  valuable  advantage,  naindy^  that» 
it  may  serve  several  tiihefis  for  the  same  operation,  aftei!» 
it  has  been  freed  from  the  sulphur  by  calcination. 

This  facility  of  separating,  by  the  humid  way,'  the  sul« 
phur  from  the  alkali  of  the  soda,  without  howev'er  en-> 
gaging  it  in  a  new  combination,  that  is  to  say,  leaving 
it  isolated  and  dissolved  in  the  liquid,  induced  me  ta- 
Tdd)Lk  usef  of  this  means  for  decomposing  the  sulpfauret  oif : 
barytes,  and  xnj  attempt  was  not  without  success^ 

Bewmposition  of,  the  Svdphuret  qf  Bary^eSi    . 

Generally,  in  order  to  obtain  barytefs  in  a  caustic  staf^ 
the  sulphate  of  barytes  is  decomposed  With  cbarC6ai,frbtaf 
which  first  operation  results  a  sulphuret  of  bafyies  solu- 
ble in  tvater  ;  then  this  sulphuret  is  decomposed  with  ni- 
tric acid ;  distillation  separates  the  nitific  acid  from  the: 
barytes,  and  this  alkali  remains  pure  and  fixed  at  the 
bottom  of  the.  retort.  This  process  is  extrenOidy  expeti- 
sive,  on  account  of  the  large  quantity  of  nitric  acid 
which  one  is  obliged  to  employ^  Barytes  Will  cei'tainly' 
become  a  very  valuable  substance  for  the  arts,  when  we 
shall  be  able  to  procure  it  at  a  reasonable  price. 

The  following  is  the  most  simple  and  the  most  edoiio- 
jctiical  means  which  I  have  discovered,  and  whicii  I  had  a 
long  time  practised  for  my  own  use. 

When  the  sulphuret  of  barytes  is  made  by  the'decom- 

{K>sation  of  the  sulphate  of  baryies  and  charcoal,  I  dissolve 

it  in  water ;  after  having  let  it  settle  and  clear  it:self,  I 

decant  it  into  a  vessel^  in  which  I  boil  it^  adding  to  it 

•  pulverized 
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|>idTerized  oxyde  of  raanganese,  till  th^  liquor  baa  lost  its 
yellow  colour,  and  is  become  clear  and  limpid. 

In  proportion  as  the  oxyde  of  manganese  separates  the 
salpbur  from  the  barytes,  the  odour  of  sulphur  dimi<- 
pishes,  and  instead  of  ijt  an  alkaline  odour  is  perceived ; 
the  taste  of  the  liquor,  when  all  the  sulphur  is  combined 
with  thp  manganese,  has  a  considerable  degree  of  caiisti- 
city ;  as  soon  as  it  cools,  if  we  have  not  employed  top 
much  water  for  the  solution  of  the  sulphuret,  the  barytes 
crystallizes  round  the  vessel. 

The  nitrate  of  lead,  and  the  sulphate  of  copper  ^rp  pre-r 
cipitated  from  their  solvents  by  the  caustic  barytes,  th^ 
first  in  a  white,  and  the  second  in  a  blue  form  ;  thus  the 
oxyde  of  manganese  has  a  stronger  affinity  with  sulphur 
than  the  alkali  of  the  soda  and  caustic  barytes,  since  this 
oxyde,  at  the  mere  degree  of  ebullition,  decomposes 
these  alkaline  sulphurets  completely.  This  process  ap- 
peared to  me  sin^ple  enough  tq  be  applied  to  the  prepa- 
ration of  these  two  alkalies  upon  a  large  scale,  so  as  to 
afford  them  at  a  reasonable  expense  to  the  arts  in  which 
they  may  be  uspd. 

Since  the  timp  when  I  perceived  that  the  pxyde  of 
manganese  attracted,  in  the  humid  way,  the  sulphur 
from  the  fixed  alkalies  and  from  barytes,  this  means  has 
been  a  great  assistance  to  me  in  getting  rid  of  the  alka- 
line sulphurets  in  many  analytical  operations,  in  which 
the  presence  of  the  alkaline  sulphuret  embarrassed  mej 
Tjv'ithout  my  requiring  an  acid  to  decompose  it. 

The  soda  and  the  barytes  prepared  by  this  process  are 
yery  pure,  and  come  to  a  very  moderate  expense,  ^spe- 
cially the  barytes, 
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.  Of  the  mathematical  Law  of  the  Propagation  of  Heat. 

From  the  Bulletin  pes  Sciences. 

J[  F  heat  passes  from  a  body  to  be  communicated  to 
those  which  surround  it,  what  portion  will  eac^  of  these 
receive?  wh^  relation  will  there  be  between  their  re-* 
^pective  dist'^inces  and  the  degree  of  their  calefactioq? 
'*'  Count  Rutoford  and  "M.  Biit  have  occupied  themselves 
with  this  question  ;  but  as  they  have  arrived  nearly  at  the 
same  I'esiilt,  w(3  shall '  record  here  only  the  experiments 
t>f  the  latter,  which  are  remarkable  for  their  simplicity 
and  their  ifertility  of  appliciation.  '  He  immersed  the  ^bent 
extremity  of^  a  bar  of  irori  iiito  a  constantly  uniform  source 
of  heat.  Such  a  one  is  easily  obtained',  for  it  is  known 
that  as  long  cis  a  body  is  melting  or  boiling,  it  preserves 
fhc  siime  temperature.  M.  Blot  therefore  employed  suc- 
cessively boiling  water  and  mercury,  tin  and  lead,  in  the 
jict  of  fusic^n,  &c.  Placing  afterwards  thermometers  into 
holes  m tide  in  the  bar,  at  ecjual  iutervals,'  causing  the 
ambient  air  to  act  eqiially  upon  all,  and  waiting  till  they 
HiJ  all  risen  to  the  pohit  at  w^hich  th^y  were  to  stop,  he 
fe:xaminfed' their  respective' heights.   '  '  ' 

*^  -  III  order  now  to  foresee  what  must  happen,  it  is  suffi-» 
cient  to  adhnit  this  principle,  that  the  quahtity  of  heat, 
^vbich  a  hbt  body  communicates  to  a  cold  one  in  a  very 
jBhort  time,'  is  proportional  to  their  difference. 

Thus  we  easily  conce}\''e,  'and  the  detailed  calculation 
demonstrates  it,  that  the  different  points  of  the  bar  Jmust 
be -by  so  rnuph  the  colder  as  they  are  more  remote  from 
the  source  of  the  heat,  and  that  their  different  tempera-^ 
twires  will  represeut  a  descepding  geometrical  progression, 

tbe 
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the  first  term  of  which  will  be  the  temperature  of  ths 
aource,  and  which  will  descend  the  more  rapidly  in  pro- 
portion as  the  natu^  of  the  bar  Is  less  adapted  fot  th^ 
propagation  of  beat. 

To  tliis  is  superadded  the  refrigerating  action  of  the 
surrounding  bodies  ;  but  supposing  the  bar  to  be  as  much 
isolated  as  possible,  the  air  of  itself  tends  to  cool  it ;  and 
^y  according  to  the  principle  admitted,  it  acts  iipQ|;i 
every  point  proportionately  to  the  difference  of  its  tem-^ 
perature  from  that  of  tliis  point,  what  it  takes  away' from 
all  these  points  is  likewise  in  geometrical  progression^  ai^d 
consequently  what  they  retain  is  still  so, 

if  therefore,  with  an  equal  heat  of  tlie  source,  we  place 
thermometers  at  determinate  distances  upon  one  and  the 
same  bar,  and  we  know  the  height  of  one,  we  shall  be 
able  to  calculate  that  of  all  the  others,  by  having  regar4 
t^  their  distance  from  the  source. 

This  is  what  M.  Biot  has  tried ;  and  he  has  always 
found  that  the  real  heights  corresponded  to  tbj^.calcjilated 
heights  within  2L  very  trifling  matter. 

Hereby  he  has  not  only  given  the  proof  of  the  truth  of 
the  principle  from  Which  he  set  out,  but  he  has  also  de- 
duct from  it  a  Tery  useful  application.  In  order  to 
nieasure  very  high  degrees  of  lieat,  it  does  nc  )t  rcjquire  an 
instrument  adapted  for  being  immersed  in  tbaose  degrees  ; 
it  is  suflScient  to  expose  to  them  the  extremit  y  of  a  gradu- 
ated toetallic.  bar,  and  to  apply  thermometer  s  to  som^  de- 
terminate points  of  its  length  :  we  may  tht  m  easily  cal^ 
culate  the  temperature  of  the  heated  extr  pmity,  and  if 
we  multiply  the  nuniber  of  thermometer? ;,  aud  emploj^ 
successively  bars  of  several  sorts,  the  com^uon  result  of 
all  these  obscrvatipns  is  susceptible  of  the "i  xuost  rigorous 
precision. 

We 
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,  We  also  see  why  a  bar  of  iron,  o»Iy  six  feet  in  leogtlt^ 
^n  never  be  sensibly  he{it€^  at;  the  one  extremty  lay 
plunging  the  other  into  any  heat  whatever  v  it  is  because 
the  geometrical  progression  of  temperatures  which  be- 
longs to  iron,  aqd  which  depends  upon  the  condactibiUtj 
oi  thif  metal,  descends  too  rapidly  for  th^t  purpose. 


Intelligence  relating  to  4rts,  31<i7iiifactures,  IXc. 

(Asthentiq  Communications  for  this  Department  of  oifr  Work  wiit  ht 
ikankfaliy  received.} 

breeding  Sheep,    . 

Jx.  PARMER  at  Warcot,  in  Yorkshire,  produced  thi* ' 
^ear  from  twenty-four  ewes  seventy  lambs,  viz.  twenty- 
two  ewes  produced  three  lambs  each,  and  one  ewe  four 
Iambs ;  the  lambs  in  good  health  and  strong.  The  in- 
crease was  supposed  to  have  arisen  froiri  having  turned 
^he  ewes  into  rape  prior  to  the  ram  beirig  turned  to  them. 

Weeding  Machine^ 

^  '  The  Rev,  T.  Brown,  of  Connihgton,  ne^r  St.  Ive's, 
ip6ers  to  all  .ngricultqrists  an  implement  which  he  thinks 
is  of  the  utitnost  importance,  and  worthy  the  notice  of 
tbo^e  persons  who  are  desirous  of  cleansing  their  land 
ffoqn  every  kind  of  weed.  It  will  work  upon  any  soil,  but 
more  particnUirly  upon  light,  and  it  has  been  used,  and 
'that  continuully,  upon  the  hqaviest.  It  is  worked  by  ei- 
ther two,  three,  or  four  horses,  according  to  the  rougb- 
ikcss  of  the  tillage,  and  will  raise  upon  bean-stubble  on 
jthe  strongest  ispil  s^flicient  tilth  in  a  mild  season  to  har- 
row wheat  in,  without  any  previous  ploughing.  It  re- 
5ju/res  only  ono  person  to  attend  it,  and  that  is  the  driver, 
as  it  will  keep  steady  to  its  work  by  itself.  By  employ- 
ing 
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I«g  twd  sets  c(  horses  it  will  clean  from  six  to  eight  acres 
ieach  day*  —  This  implement  is  to  be  regulated  (so  as  to 
cut  any  depth)  with  the  greatest  ease. — As  a  proof  of  the 
utility-of  this  implement,  the  possessor  had  Jast  year  a 
v-ery  foul  fellow  field,  thistles  nearly  as  liigh  as  his  knees: 
hsuring  ploughed  this  fallow  once,  the  cleanser  was  made 
Hie'  of  crety  tithe  there  appeared  any  sort  of  weed  tipoa 
the  land,  to  the  amount  of  fifty  acres ;  which  lot  of  land 
i^  now  wheat,  ahd  has  been  weeded  twice  over  this  year- 
and'ha^  Cost  the  occupier  ils.  1\d,  the  whole  fifty  acres. 
-*i*'I*he  tast  year  wAs  the  first  time  of  the  Rev.  Mr.  Browtf « 
making  use  of  this  implement.  —  The  price  of  this  ma^ 
chine  with  wheels  twenty  guineas,  without  wheels  sixteen 

guin^asA 

Tanningi 

M ;  itermbstadt,  of  Berlin,  has  discovered  that  the  Tot^ 
ViflUHla^ereetaf  a  platit  which  grows  almost  every  wbere^ 
aod  die  Polygonum  bistoria^  furnish  excellent  materials  for 
taoditig  leathefi  If^  for  instance,  a  pound  of  dry  hidet 
requires  seven  pouotb  of  oak-bark  to  tan  it  completely, 
the  sanie- weight  of  hide  requires  only  a  pound  and  a  half 
of  Tonmentilla,  or  three  pounds  of  Bistorta.  He  like- 
wise employs  the  leaves  of  the  oak-tree  with  advantage 
in  the  opei^tion  of  tanning-leather. 

Hydraulic  Machine. 

Mi  TrouviUe  has  made  a  new  hydraulic  machine, 
which  throws  up  water  to  a  great  height  without  any 
other  mechanism,  and  solely  bjr  the  rai^efaction  of  tW 
s^r  in  air-tight  stone  chambers,  placed  one  above  ano- 
ther. For  this  invention  he  has  been  presented  with  a 
gratuity  of  15,000  livres  by  the  Board  for  the  Edcoa^' 
ragement  of  Arts  and  Sciences  at  Paris. 


List 
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(Continued  from  Vol.  V.  Page  464.) 

XtoBERflP  Frith,  of  Broughtpn,  in  the  county  of  L^*. 
casteir,  Dyer ;  for  a  method  of  dyeing  cotton-wool,  cot-, 
ton-twist,  cotton-weft^  and  cotton- cloth  of  a  nankeen  co- 
lour and  of  a  buff  colour.     Dated  October  3,  1804. 

Thomas  Porthouse,  of 'Hall  Garth^in,  the  parish  of 
Haughtoule  Skerrv,  in  the  county  of  Purham,  Flax-spin- 
ner ;  for  a  machine  for  hackling  flax  and  hemp,  and  at 
the  same'time  carding  the  tow.    JDated  October,.^  iS(84» 

James  Caldwell,  of  Hathem,  in  the  county  of  Lei- 
Q(Bster,.  Frame-smith,  and  John  HeathCote,  late'of  Sie 
town  and  county  of  Nottingham,  but  now  «f  Hathern 
stforesaid,  Frame-setter-up  ;  for  machinery  land  appiratus 
'  tq  b^  attached  or  annexed  ta  certain  frames  or  machines 
called  or  known  by  the  name  of  ti'ftrp-frame's,>he|i6by 
these  frahiess  will  work,  make,  or  manufacture  sill' kinds 
^f  thread-lace*     Dated  October  17,  1804. 

Samuel  Bennett,  of  Sheffield,  in  the  bounty  olflTdrk, 
.  Cutler ;  for  a  mode  of  making  or  ca7?ting  razors  in  a'liew* 
and  improved  form.-    Dated  October  20,  1804» 

Thomas  Noon,  of  Burton-upon-Tr«ut,  in  the  tjduhty 
of  Stafford,  Watch-maker;  for  a  thrashing  machine  with 
loose  beaters.  Dated  October  30,  1804. 
.  Jacob  Buffington,  of  the-  city  of  Bristol,  Gentle- 
man J  for  a  method  of  straining  or  stretching  (technically 
cM'ed  habiting)  all  kinds  of  Voollen-cloth  for  cropping 
or  shearing,  and  for  straining  ^I  other  kiuds  of  piece' 
g'bods.    Dated  October  30,  1 804. 
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Specificaii^i  rf  the  Patent  granted  to  Thomas  Noon, 
qf  Burt&n-upon^Trent^  in  thp  Ctmnty  of  Stafford^  IFatck^ 
maker ;  for  a  Thrashing  Machine  with  loose  Beaters. 


Dated  October  30,  1804. 
With  a  Plate. 


To 


all  to  whom  these  presents  shall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
I  the  said  Thomas  Noon  do  hereby  declare  that  my  said 
invention  is  fully  described  and  ascertained  by  the  draw- 
ings in  the  margin  of  these  presents,  and  which  I  explain 
in  manner  following  ;  that  is  to  say : 

Fig  1,  (^PlateV.)  is  an  elevation  or  side-view  of  the 
machine  at  rest ;  and  Fig.  2,  is  a  plan  or  bird's-eye-view 
of  the  same,  of  two-horse  power,  each  drawn  upon  a 
scale  of  half  an  inch  to  the  foot.  The  same  letters  on 
each  of  the  drawings  refer  to  the  same  parts  in  each  figure, 
r/,  is  a  cylinder  or  drum  upon  which  the  loose  beaters  b 
are  hung  by  means  of  the  pivot  ends  c.  d  d,  are  two 
fluted  rollers,  through  which  the  corn  is  introduced  into 
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the  machine^  to  be  thrashed  from  the  feeding-board  in 
the  common  way.  These  rollers  must  be  pressed  to- 
^vards  each  bther  by  means  of  springs,  weights,  or  any 
other  mode,  so  as  to  hold  the  straw  sufficiently  tight  in 
its  passage  through  them  while  the  beaters  separate  the 
corn  from  it.  Underneath  these  rollers  is  a  trough  ff^ 
ribbed  or  fluted  within,  the  M^hole  width  of  the  cylinders, 
and  about  one-third  of  its  circumference,  against  which 
the  beaters  strike,  and  thereby  separate  the  corn  from 
the  straw,  and  deliver  both  out  at  the  other  end  of  the  ^ 
said  trough,  where  it  may  pass  over,  if  thought  proper, 
a  screen  to  be  winnowed,  g^  is  a  screw,  to  raise  or  fall 
fhe  trough  ff^  under  the  cylinder  or  drum,  as  circum* 
sHtnces  may  require,  for  different  sorts  of  grain.  Any 
other  convenient  method  n^ay  be  used  for  thi^  purpose. 
k  h^  are  two  wheels  for  turning  the  fluted  rollers  ddi  the 
smaller  one  of  which  is  driven  by  the  wheel  i,  which  is 
connected  to  the  horizontal  shaft  ky  Fig.  3,  by  means  of 
the  click-wheel  /,  when  it  is  intended  to  work  the  ma- 
chine  by  horse,  or  other  superior  power.  This  click- 
wheel  is  so  constructed  that  no  accident  can  happen  ei- 
ther to  the  machine  or  horse  should  the  animal  sud- 
denly stop.  It  consists  of  a  flat  iron  plate  /,  on  which 
are  fixed  the  two  triangular  clicks  m  w,  the  upper  part 
of  which  is  rounded  off.  tJnder  the  clicks  are  fixed  two 
steel  springs  n  n,  to  keep  them  up.  When  the  horse  or 
other  power  drives  the  horizontal  shaft  A:,  across  bar  0 
on  its  end  is  forced  against  the  square  or  upright  sides  of 
the  clicks,  and  thereby  gives  motion  to  the  machine. 
But  should  the  horse  suddenly  stop,  or  should  the  shaft 
A',  by  any  other  means,  be  suddenly  checked,  the  ma- 
chine would  continue  its  course  (from  the  velocity  ac- 
(iuired  by  the  fly-wheel)  without  injury  until  it  stopped 
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of  itself;  for  the  clicks  would  then  meet  the  bar  (>  the 
contrary  way,  and  slip  over  it^  This  contrivance  may 
be  applied  to  considerable  advantage  in  various  other 
kinds  of  machinery •  p,  is  a  wheel  for  giving  motion  to 
the  cylinder  or  drum,  on  the  axis  of  which  it  is  fixed,  arnd 
which  is  driven  by  the  wheel  /.  On  the  other  end  of  the 
axis  a-fiy-wheel  q  is  fixed,  for  the  pui:pose  of  steadying 
the  motion  of  the  machine,  &c. 

I  do  not  think  it  necessary  to  mention  the  various  ma- 
terials of  'which  the  machine  should  be  constructed,  as 
every  workman  must  be  a  competent  judge  of  that  mat- 
ter, and  will  vary  them  according  to  circumstances.  The 
drawings  represent  a  machine  of  two-bcwrse  power,  which 
will  Cause  the  cylinder  or  drum  to  make  about  one  hun^ 
dred  revolutions  in  a  minute,  which  velocity  may  be  in- 
creased or  diminished  by  altering  the  number  of  wheels 
or  cogs  on  the  wheels  either  belonging  to  the  mathine  or 
the  horizontal  shaft,  or  by  any  other  well -known 
means. 

The  advantages  arising  from  this  machine  are  very  con- 
siderable, it  having  less  friction  than  any  other  that  has 
hitherto  come  to  my  knowledge,  and  consequently  it 
does  more  work  with  the  same  power,  and  less  in-^ 
jury  to  the  straw.  It  is  also  less  liable  to  accidents, 
and  whe^  out  of  order  may  be  repaired  by  a  comwon 
workman. 

In  witness  whereof,  &p, 
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Specification  of  the  Patent  granted  to  Arthur  Woolf, 
of  Wood-street  J  Spa-Fields  ^  in  the  County  of  Middlesex, 

,  Engineer;  for  certain  Improvenitnts  in  the  Construction 
of  Steani^Engines.     Dated  June  7,  1804. 

i  O  all  to  whoni  these    presents  shall  come,   &c. 
Now  KNOW  YE,  that  in,  compliance  with  the  said  proviso, 
I  the  said  Arthur  Woolf  dp  liereby  describe  and  ascertain 
the  nature  of  my  said  invention,    and  the  manner  in 
which  the  same  is  to  be  pprformpd  as  follows  ;  that  is  to 
isay  :  I  have  ascertained  by  actual  experiments,  ^nd  have 
appHed  the  same  to  practice,  that  as  in  practice  it  is 
found  that  steam  acting  with  the  expansive  force  of  four 
•pounds  the  square  inch,  against  the  safety  valve  exposed 
to  the  atmosphere,  is  capable  of  expanding  itself  to  four 
times  the  volume  it  then  occupies,  and  still  to  be  equs^l 
to  the  pressure  of  the  atmosphere;  so.  in  like  manner 
steam  of  the  force  of  five  pounds  the  square  inch  can  ex- 
pand itself  to  five  times  its  volume.     Masses  or  quantities 
.  of  steam  of  the  like  expansive  force  of  six,  seven,  eight, 
nine,  or  ten  pounds  the  square  inch,  can  expand  itself  to 
§ix,  seven,  eight,  i|ine,   or  ten  times  its  volume,    and 
^till  be  respectively  equal  to  the  atmosphere,  or  capable 
of.  producing  suflScient    action   against  the  piston    of  a 
steam  engine,  to  cause  the  same  to  rise  in  the  old  engine 
fwith  a  counterpoise)  of  Newcoraen,  or  to  be  carried  into 
the  vacuous  part  of  the  cylinder  in  the  improved  engines, 
first  brought  into  effpct  by  Boulton  and  Watt ;  and  thij^ 
ratio  is  progressive,  and  nearly,  if  not  entirely  uniform  ; 
so  that  stean),  the  expansive  force  of  twenty,  thirty, 
forty,    or  fifty  pounds,  the  square  inch  of  a  common 
safety-valve,  will  expand  itself  to  twenty,  thirty,  forty, 
.  pr  fifty  tipaes  its  volqpe  ;  and  generally,  as  to  all  the  in- 
termediate or  higher  degrees  of  elastic  force,  the  num- 
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ber  of  times  which  steam  of  any  temperature  and  force 
can  expand  itself,  being  nearly  the  same  as  the  number 
of  pounds  it  is  able  to  sustain  on  a  square  inch,  exposed 
to  the  common  atmospheric  counterpressure ;  provided 
always,  that  the  space,  place,  or  vessel,  in  which  it  is 
allowed  to  expand  itself,  be  at  least  of  as  high  a  tempera- 
ture, or  nearly  as  high  a  temperature,  as  that  of  the  steam 
before  it  be  allowed  room  to  expand  ;  that  is,  whatever 
be  the  degree  of  heat  necessary  to  the  permanency  of 
steam  of  the  force  of  twenty  pounds  the  square  inch,  if 
steam  of  that  force  be  employed,  the  space,  place,  or 
vessel  in  which  it  is  allowed  or  intended  to  expand  itself, 
should  l)e  of  the  same  temperature  or  nearly  so  ;  and  so 
with  steam  of  any  other  power,  as  of  thirty,  forty,  or 
fifty  pounds  the  square  inch  ;  the  space,  place,  or  vessel, 
in  which  it  is  to  expand,  should  be  at  or  about  the  same 
degree  of  heat  as  steam  of  the  force  employed  requires 
for  its  existence  ;  in  which  case,  as  I  have  before  stated, 
steam  can  expand  kself  about  as  many  times  as  the  num^ 
ber  of  pounds  it  could  have  sustained  on  a  square  inch  as 
*  aforesaid,  before  it  is  allowed  to  expand  or  dilate  itself. 
Here,  however,  it  may  be  necessary  to  remark,  that  ill 
stating  this  ratio,  I  only  speak  of  the  expansion  of  steam 
as  it  can  be  managed  and  commanded  in  practice,  and 
not  of  the  absolute  expansion  which  perhaps  might  be 
obtained,  if  mechanism  could  be  made  so  perfect  as  to 
prevent  all  escape  of  steam,  and  all  partial  condensation 
of  it  and  waste  of  heat ;  for  the  real  expansive  force  of 
steam,  I  am  inclined  to  believe,  from  the  experiments  I 
have  made,  increases  in  a  regular  ratio  a  little  beyond 
what  I  have  stated,  though  I  would  not  recommend  that 
it  should  be  calculated  higher  in  applying  it  to  steam  en- 
gines, because  the  difficulty  of  confining  and  managing 
it  increases  also  as  the  elasticity  of  the  steam  is  increased, 
pr  as  its  temperature  is  increased. 
'  "  •  ■  Ai,4 
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And  here  it  may  be  of  use  to  the  public  to  state  some 
facts  respecting  different  degrees  of  temperature  required 
to  bring  steam  to,  and  maintain  it  at  different  expansive 
forces  above  the  weight  of  the  atmosphere  ;  because  the 
temperature  of  the  steam  indicated  by  a  thermometer, 
having  its  bulb  in  the  boiler  which  produces  it,  will  in- 
dicate tlie  expansive  force  of  the  steam,  without  the  trou- 
ble and  inconvenience  of  changing  the  weights  on  the 
Talve,  by  which  its  force  is  regulated  for  the  work  in- 
tended to  be  performed  by  it,  and  which  valve  acts  as  a 
common  safety-valve,  so  that  those  who  attend  the  boiler 
will  know  with  suf&cient  precision  by  looking  at  the  ther- 
mometer how  they  ought  to  feed  the  fire  ;  and,  more- 
over, the  relation  between  the  temperature  and  the  ex^ 
pansive  force  being  known,  the  danger  of  accidents  from 
the  safety-valve  becoming  deranged  will  be  lessened,  for 
the  workman  will  naturally  be  led  to  notice  whether  the 
safety-valve  acts  freely,  when  the  thermometer  has  risen 
to  the  degree  that  answers  to  the  weight  with  which  the 
valve  is  loaded  for  working.     I  have  found  by  actual  ex- 
periment, setting  out  from  the  boiling  point,  or  two  huq- 
"dred  and  twelve  degrees  of  the  thermometer  commonly 
employed  in  this  country,  ivrhich  is  that  of  Fahrenheit,  at 
which  degree  steam  of  water  is  only  equal  to  the  pres- 
sure of  the  atmosphere,  that,  in  order  to  give  it  an  in- 
creased elastic  force  equal  to  five  pounds  the  square  inch, 
the  temperature  must  be  raised  fifteen  or  sixteen  degrees, 
or  to  about  two  hundred  and  twenty-seven  and  a  half, 
when  the  steam  will  have  acquired  a  power  to  expand  it- 
self to  five  times  its  volume,  and  still  be  equal  to  the  at- 
piosphere,  and  capable  of  being  applied  as  such  in  the 
working  of  steam  engines  according  to  my  said  invention. 
And  with  regard  to  various  other  pressures,  tempera- 
tures, and  expansive  forces  of  steam,  the  same  ar^  sh^wni 
\n  the  following  table« 
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And  so  in  like  manner,  by  small  additions  of  tempera- 
ture, an  expansive  power  may  be  given  to  steam,  to  ena- 
ble it  to  expand  to  fifty,  siijty,  seventy,  eighty,  ninety, 
one  hundred,  two  hundred,  three  hundred,  or  more  times 
its  volume,  without  any  limitation  but  what  is  imposed 
by  the  frangible  nature  of  every  material,  of  which  boilers 
or  other  parts  of  steam  engines  have  been  or  can  be 
made ;  and  prudence  dictates  that  the  expansive  force 
should  never  be  carried  to  the  utmost  the  materials  can 
bear,  but  rather  be  kept  considerably  within  that  limit. 

Having  thus  fully  explained  my  discovery  of  the  expan- 
sive power  and  force  of  steam,  I  shall  proceed  to  describe 
my  improvements  grounded  thereon  ;  and  in  so  doing,  I 
shall  find  it  necessary  to  mention  the  entire  steam  engine 
and  its  parts  to  which  as  an  invention  well  known  I  nei- 
ther can  nor  do  assert  any  exclusive  claim ;  but  at  the 
same  time  I  must  here  observe,  that,  from  the  nature  of 
my  said  discovery  and  its  application,  there  can  be  no 
difficulty  in  distinguishing  my  said  improvements  from 
the  improved  engine,  as  to  its  other  common  and  well- 
known  component  parts. 

First,  if  the  engine  be  constructed  *originally  with  tfce 
intention  of  adopting  my  said  improvements,  it  ought  -to 
have  two  steam  vessels  of  different  dimensions,  according 
to  the  temperature  or  the  exp<insiv6  force  determined  to 
be  communicated  to  the  steam  made  use  of  in  working 
the  engine ;  for  the  smaller  steam  vessel,  or  cylinder, 
must  be  a  measure  for  the  larger.  For  example,  if  steam 
of  forty  pounds  the  square  inch  is  fixed  on,  then  the 
smaller  steam  vessel  should  be  at  least  one  fortieth  part 
the  contents  of  the  larger  one.  Each  steam  vessel  should 
be  furnislied  with  a  piston,  and  the  smaller  cylinder 
should  have  a  communication  both  at  its  top  and  bottom 
(top  and  bottom  being  here  employed,  merely  as  relative 

terms. 
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terms,  fgr  the  cylinders  may  be  worked  in  a  horizontal, 
or  any  other  required  position  as  well  as  vertical).     The 
*  small  cylinder,  I  say,  should  have  a  communication  both 
at  its  top  and  bottom  with  the  boiler  which  supplies  the 
fcteam,  which  communications,    by  means,  of  cocks  or 
valves  of  any  construction  adapted  to  the  use,  are  to  be 
alternately  opened  and  shut  during  the  working  of  the 
engine.     The  top  of  the  small  cylinder  should  have  a 
communication  with  the  bottom  of  the  larger  cylinder, 
and  the  bottom  of  the  smaller  one  with  the  top  of  the 
larger,  with  proper  means  to  open  and  shut  these  alter- 
nately by  cocks,  valves,  or  any  other  well-known  con- 
trivance.    And  both  the  top  and  bottom  of  the  larger  cy- 
linder or  steam  vessel  should,  while  the  engine  is  at  work, 
communicate  alternately  with  a  condensing  vessel,  into 
which  a  jet  of  water  is  admitted  to  hasten  the  condensa- 
tion ;  or  the  condensing  vessel  may  be  cooled  by  any 
other  means  calculated  to  produce  that  effect.     Things 
being  thus  arranged,  when  the  engine  is  at  work,  steam, 
of  high  temperature  is  admitted  from  the  boiler,  to  act 
by  its  elastic  force  on  one  side  of  the  smaller  piston, 
while  the  steam  which  had  last  moved  it  has  a  communi- 
cation with  the  larger  steam  vessel  or  cylinder  where  it 
follows  the  larger  piston  now  moving  towards  that  end  of 
its  cylinder  which  is  open  to  the  condensing  vessel      Let 
both  pistons  end  their  stroke  at  one  time,  and  let  us  now 
suppose  them  both  at  the  top  of  their  respective  cylinders, 
ready  to  descend ;  then  the  Bteam  of  forty  pounds  the 
square  inch  entering  above  the  smaller  piston  will  carry 
it  downwards,  while  the  $team  below  it,  instead  of  being 
allowed  to  escape  into  the  atmosphere,  or  applied  to  any 
other  purpose,  will  pass  into  the  larger  eylinder  above  its 
piston,  which  will  take  its  downward  stroke  at  the  same 
time  that  ^he  piston  of  the  smaller  cylinder  is  doing  the 
same  thing  ;  and  while  this  goes  on,  the  steam  which  last 
V©L,  VI. — Second  Series.  ,      N  filled 


Digitized  by  VjOOQ  IC 


96  Patent  for  certain  Impravenienis 

filled  the  larger  cylinder  in  the  upward  strpke  of  the  en? 
gine  will  be  passed  into  the  condenser,  to  be  cpndense4 
during  the  downward  stroke.  When  the  pistons  in  the  sn^al- 
ler  and  larger  cylin4er  have  thus  been  made  to  descend  to 
thebottoip  of  their  respective  cylinders,  then  the  steam froi|^ 
this  boiler  is  to  be  shut  off  from  the  top,  and  admitted  to 
tthe  bottom  of  the  smaller  cylinder^  and  the  coinmunica- 
tion  between  the  bottom  of  thp  sp[)allj&r  and  the  top  of  the 
larger  cylinder  is  also  to  be  cut  off,  amtj  the  communica- 
jkion  to  be  opened  between  the  top  of  the  smaller  and  the 
bottom  of  the  larger  cylinder,  the  steam,  ^hich  in  the 
/downward  stroke  of  the  engine  filled  the  larger  cylinder^ 
being  now  open  to  the  condenser,  and  the  communica- 
tion between  the  bottom  of  the  larger  cylinder  and  the 
condenser  shut  off;  and  so  alternately  admitting  the  steam 
to  the   different:  sides  of  ^he  smaller  piston,  while  the 
steaip  fast  admitted  into  the  smaller  cylinder  passes  alter- 
nately  to  the  different  sides  of  the  larger  piston  in  the  larger 
cylinder,  the  top  and  bottorn  of  which  are  made  to  com- 
municate alternately  with  the  condenser.     In  an  engine 
ivorking  with  the  improvements  >vhich  have  bcQii  just  de- 
scribed, while  the  steam  is  admitted  to  ope  side  of  the 
piston  in  the  smaller  cylinder,  the  steam  pn  the  other 
side  has  room  made  for  its  admission  into  the  ]argei*  cy- 
linder on  one  side  of  its  piston,  by  the  condensation  going 
on  on  the  other  side  of  the  large  piston  Avhioh  is  open  to 
the  condenser;  and   that   waste  of  fteam,  which  takes 
place  in  engines  worked  only  l^y  the  expansive  force  of 
steani,  from  steam  passing  the  piston,  is  prevented,  for 
all  stean>  that  passes  the  pistort  in  the  smaller  cylinder  is 
yoceived  into  the  larger.     In  such  an  engine,  where  it 
may  be  more  convenient  for  any  particular  purpose,  the 
.    arrangement  may  l)e  altered,  and  the  top  of  the  smaller 
made  to  comiTiunicate  with  the  top  of  the  larger,  and  the 
^ottom  of  the  smaller  with  the  bottom  of  the  larger  cylin- 

4er  ; 


Digitized  by  VjOOQ IC 


in  the  Construction  of  Steam  Engines.  9i 

der  ;  Jn  which  case  the  only  difference  will  be,  that  wherf 
ihe  piston  in  th^  smaller  cylinder  descends,  that  in  the 
larger  will  ascend,  and  while  the  latter  descends  the  for- 
mer will  ascend ;  which  for  some  particular  purposes  may 
be  more  convenient  than  the  arrangement  before  de- 
scribed. 

Secondly,  as  the  difficulty  of  giving  a  proper  degreo 
of  strength  to  large  cylinders,  and  the  cases  for  the  same 
which  are  to  be  exposed  to  the  action  of  strong  st^am^ 
increases  iii  proportion  as  their  size  is  augmented,  ii/- 
stead  of  employing,  bei^ides  the  smaller  cylinder  or  s^e&ni 
measure,  one  cylinder  only  of  large  diameter  in  steaifi 
.  engines  of  great  power,  I  soiiietimes  prefer  substituting 
for  the  latter  cylinder  two  or  more  cylinders  of  smaller 
diameter,  but  of  such  dimensions  that  their  capacity  and 
the  area  of*  the  pistons  forked  in  theni  are  equal  to  the 
area  of  the  one  piston,  and  the  capacity  of  the  one  Cylin- 
der, w]iich  otherwise  would  be  necessary  ;  and  such  stib- 
itituted  cylinders  are  made  to  communicate  with  each 
bther,  that  they  nhlay  at  one  and  t1ie  same  time  receive 
and  part  with  the  steam  by  which  the  engine  is  worked  ; 
and  their  respective  piston  rods  are  so  connected  wit& 
one  another,  of  with  other  partif  of  the  machinery,  that 
the  pistofts  may  act  together. . 

Thirdly,  with  regard  to  steam  enginfes,  whibh  are  aT- 
ready  constructed,.  I  improve  the  same  by  adding  thereto 
a  small  cylinder  or  m'easure  for  the  sieam  admitted  to  th^ 
working  cylinder ;  this  improvement  may  be  introduced 
with  great  advantage  into  the  steam  engindd,  eonstrucCed 
according  to  Mr.  Wattes  improvements,  which  small  cy- 
linder may  be  either  employed  only  as  a  measure  of  the 
steam,  or  a  piston  may  be  worked  in  it  by  the  expansive 
x)rce  of  tlie  steam,  l)efore  it  be  allowed  to  pass  into  the 
present  working  cylinder  or  steam  vessel,  whiol*.  in  that 
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case  must  have  no  direct  communication  with  the  boiler, 
but  must  be  supplied  with  steam  through  the  medium  of 
the  small  added  cylinder  or  steam  measure.     To  make, 
this  more  intelligible,    suppose  the  steam  measure  or 
small   cylinder  added  to  one  of  Mr,  Watt's  single  en- 
gines^ or  to  one  of  similiar  construction,  and  that  the 
small  added  cylinder  is  furnished  with  a  piston,  to  work 
by  the  expansive  force  of  the  steam,  while  the  larger 
cylinder  works  by  condensation,  then  all  that  is  necessary 
is,  ttat  the  top  of  the  smaller  added  cylinder  be  con- 
nected  with  the  boiler,  and  furnished   with  a  cock  or 
valve  to  shut  off  the  steam,  and  the  boiler  be  of  sufficient 
strength  :  let  a  pipe  pass  from  the  top  to  the  bottom  of 
the  smaller  added  cylinder,  furnished  with  a  cock  or 
valve,  by  which  a  communication  may  be  made  between 
the  two  sides  of  the  piston  in  the  said  cylinder ;  let  a 
pipe  also  pass  from  the  bottom  of  the  smaller  cylinder  to 
the  top  of  the  larger  ;  let  the  larger  cylinder,   as  is  now 
commonly    the    case  in  practice,    have  a  pipe  passing 
from  its  top  to  its  bottom,  by  which  a  communication 
can  be  made  between  the  tw^o  sides  of  the  piston  in  the 
large  cylinder ;  and  let  the  large  cylinder  communicate 
with  a  condensing  vessel,    with  valves,  cocks,  or  any 
other  contrivance  to  open  or  shut  the  different  communi- 
cations when   necessary ;    things  being    thus   arranged, 
suppose  the  engine  at  work,  and  die  pistons  in  both  cy* 
linders  at  the  top  of  their  respective  cylinders,  and  sup- 
pose the  steam  admitted  to  enter  the  small  cylinder  above 
the  piston  ;  while  the  steam  is  thus  entering,  let  the  com* 
munication  between  the  bottom  of  the  small  cylinder  am 
the  top  of  the  large  one  be  open,  while  the  bottom  i 
the  large  one  is  open  to  the  copdenser,  then  both  pjstos 
will  descend,    \yhen  they  have  reached  the  bottom  )f 
their  respective  cylinderS|  the  cpoimunications  between 
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the  boiler  and  the  small  cylinder,  betweejD  the  small  cy- 
linder and  large  cylinder,  and  between  the  latter  and 
the  condenser,  must  all  be  shut  o(F;  and  the  communica- 
tions must  be  opened  between  the  two  sides  of  the  smaller 
piston,  and  between  the  two  sides •  of  the  larger  piston; 
then  as  the  pistons  ascend,  the  steam  which  was  last  ad- 
mitted  above  the  small  piston  will  pass  to  its  under-side, 
while  the  steam  which  was  last  admitted  to  tlie  top  of  the 
large  from  the  lower  part  of  the  small  cylinder  will  past 
into  the  lower  part  of  the  large  cylinder  under  its  piston, 
and  both   pistons  will  at  the  same  time  Ascend  by  tha 
action  of  the  counter-weight,  or  the  momentum  of  the 
fly,  as  the  case  may  be.   When  both  pistons  have  reached 
the  top  of  their  respective  cylinders,  the  last-mentioned 
communications  are  shut,  and  the  others  are  opened  a« 
before,  and  both  will  descend  ;  the  steam  which  was  last 
admitted  to  the  under-side  of  the  small  piston  passing 
into  the    upper  end  of  the  large   cylinder,    while  the 
steam  last  introduced  below  the  piston  of  the  large  cylin- 
der goes  off  to  the  condenser  j  pr  an  arrangement  similar 
to  the  following  may  be  adopted  :  let  only  the  bottonj 
part  of  the   smaller    cylinder    have    a   communication 
with  the  boiler,  jand  let  there  be  also  a  communicatioa 
between  the  bottom  of  the  smaller  and  the  top  'of  the 
larger  cylinder,    and   another   communication   between 
ihe  top   part  of  both    cylinders,  which   last-mentioned 
communication  always  remains  open  ;    and  let  the  top 
and   bottom    of  the    large    cylinder  also  communicatb 
by  means   of  a   side-pipe  ;    and   let  the    bottom    part 
of  the   large  cylinder  communicate   Avith  a  condenser'. 
Tilings  being  thus  arranged,  when  steam  is  admitting 
into  the  lower  part  of  the  smaller  cylinder,  the  piston  in 
that  cylinder  will  ascend;  the  communication  between 
the  top  of  the  two  cylinders  being  then  open,  to  allow 
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the  steanoi  above  the  smaller  piston  to  pass  into  the  top  of 
the  larger,  -where  it  is  not  to  be  detained^  but  along  with 
the  steaoi  above  the  piston  in  the  large  cylinder^  to  be 
allowed  to  pass  under  the  last-mentioned  piston  (which  is 
now  ascending  as  well  as  the  pistori  in  the  smaller  cylin- 
der),  the  conmiunication  between  the  two  sides  of  the 
large  piston  being  now  open,  and  the  communication 
with  the  condenser  shut  off.  Both  pistons  having  reached 
the  top  of  their  respective  cylinders,  the  communications 
which  before  were  open  must  now  be  shut  (excepting 
the  communication  between  the  two  cylinders  at  their 
upper  part),  and  the  communications  between  the  bot- 
tom of  the  small  and  the  top  of  the  large,  and  between  the 
.bottom  of  the  large  and  the  condenser,  must  be  opened  ; 
the  steam  last  admitted  into  the  lower  part  of  the  smaller 
cylinder  wiU  now  ascend  into  the  top  of  the  larger  and 
expand  itself,  following  the  piston  of  the  larger  cylinder 
which  is  now  descending,  its  other  side  being  open  to  the 
condenser^  and  (as  the  tops  of  the  two  cylinder^  commu- 
nicate) steam  will  also  pass  into  the  top  of  the  smaller 
cylinder  abovfe  its  piston,  so  that  both  pistons  descend  to<- 
gether  to  the  bottom  of  their  respective  cylinder,  when 
a  fresh  charge  of  steam  is  agaia  to  be  admitted  for  a  fresh 
stroke  of  the  engirre. 

Fourthly.  If  my  improvements  be  applied  to  one 
of  the  engines  known ,  by  the  name  of  Watt's  Double 
Engine,  the  working  cylinder  must  have  no  direct  com- 
mucation  with  the  boiler  ;  but  must  be  made  to  commu- 
nicate at  its  top  and  bottom  alternately  with  the  lower 
an^l  upper  part  of  the  smaller  added  cylinder,  or  simply, 
as  the  case  may  be,  at  its  top  and  bottom,  with  the 
steam  measure,  which  has  a  direct  communication- with 
the  boiler;  the  effect  of  which  must  be  sufficiently 
•bvious  from  the  details  I  have  already  given  respecting 
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fine  naturtt  of  my  invention,  and  the  way  in  whicli  the 
same  is  to  be  carried  into  actual  practice. 

Fifthly.    With  regard  to  steam  engines,  in  whiph  the 
separate  ste^m  measure  may  not  be  thought  adviseable^ 
the  same  may  be  improved  by  the  appplication  of  my 
^foresaid    discovery,   j^y   making  the    boiler,    and  the 
steam  case  or  cases  iq  whiph  the  working  cylinder    or 
|;ylind«r$  is  or  are  inclosed,  much   stronger  tbata  usual ; 
and   by  altering  the  structure  aqd  diipensions   of  the 
fcocks,  valves,  slides,  or  other  means  of  admitting  steam 
from  the  bpilef  ipto  the  cylinder  or  cylinders,  in  such  a 
manner  as  that  the  steam  may   be  admitted  very  gra- 
dually by  a  progressive  enlargement  of  tlie  aperture^ 
so  as  at  first  to  wiredraw,  and  afterwards  admit  more  freely 
the  same.     The  reason  for  this  precaution  is  this :  steam 
of  such  great  elastic  foroe  as  I  employ,    if   admitted 
suddenly  into  the  cylinder  or  cylinders,  when  more  than 
pne  working  cylinder  is  employed,  would  strike  with  a 
force  that  would  endanger  the  safety  and  durability  of 
the  engine.     The  aperture  allowed  to  the  valve,  cock, 
or  other    contrivance  for  admitting  steam  into  the  cy- 
linder or  cylinders,  should  be  regulated  by  the  following 
consideration.     If  tlie  intention  is  that  the  engine  should 
work  only,    or  almost  wholly,    by    condensation,    the 
steam  in  passing  into  the  cylinder  or  cylinders  should 
be  forced  to  wiredraw  itself,  as  I  have   already  said, 
but  so  that  the  piston  or  pistons  may  perform  the  whole 
or  a  great  part  of  the  stroke  by  the  time  the  intended 
tjuantity  of  steam  has  been  admitted  into  the  cylinder 
or  cylinders  ;  for  example,  when  steam  of  forty  pounda 
the  square  inch  is  used,  such  a  quantity  of  the  same 
as  shall  be  equal  in  volume  to  one  fortieth  of  the  ca- 
pacity of  the  cylinder  or  cylindersj  and  so  in  proportion 
when  steam  of  any  other  force  is  employed  ;  and  when 
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tbe  requisite  quantity  has  been  admitted,  the  steam  is  to 
be  shut  off  till  the  proper  moment  for  admitting  afresh 
quantit}-.      But  if  it  is  intended  tfiat  advantage  shall' 
also  be  taken  of  the  elastic  force  of  the  steam  acting  on 
one  side  of  the  piston  or  pistons,  while  condensation  goes 
on  the  other  side,  then  the  steam  must  be  admitted  more 
freely,  but  still  with  caution  at  the  first,  for  the  reason 
already  mentioned.      Arid  in  this   as  well  as  in  every 
6ther  apj)licution  of  my  said   improvements,  grounded 
on  my  said   discovery   of  the  law  of  the  expansibility 
of  steam,  due  and  effectual  means  must  be  used  to  keep 
up  the  requisite  temperature    of  all  the    parts  of  thd 
apparatus   into   which    the   steam   is    admitted,  and  in 
irbich  it  is  not  intended  to  be  condensed.     And  here 
it  may  be  proper  to  state,  that,  instead  of  the  obvious 
and  usual  means  for   accomplishing   this,   nainely,  in-' 
closing  them  in  the  boiler,  or  in  a  steam  case  or  cases 
communicating  with  the  boiler,  the  following   method 
may  sometimes  be  used  with  advantage,  vijz.  a  separate 
fire  undei*  the  steam  case  or  cases,  which,  in  that  event, 
will  become  a  boiler  or  boilers,  and   must  be  furnislved 
with  a  safety-valve  or  valves  lo  regulate  the  temperature. 
By  means  of  the  last-mentioned  arrangement,  the  steam 
from  the  smaller  cylinder  or  steam  measuffe  (when  either 
of  these  are  employed)  may  be  admitted  into  the  larger 
cylinder  or  cylinders  kept  at  a  higher  temperature  than 
the  smaller,  by  which  its  power  to  expand  itself  may 
be   increased ;    and    on   the   contrary,    by   keeping   the 
larger  at  a  lower  temperature  than  the  smaller,  its  ex- 
pansibility will  be  lessened,  which,  on   particular   occa- 
sions,   and    for  particular  purposes,   may   be   desirable. 
In  every  case  care    must  be   taten  that  the  boiler,  the 
case    or  cases  in    which    the    cylinder   or  cylinders    is 
or  are  inclosed,  the  steam  pipes,  and  generally  all  the 
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parts  exposed  to  the  action  of  the  expansive  force  of 
the  steam,  be  of  a  strength  proportioned  to  the  high 
pressure  to  which  they  are  to  be  exposed.  With  re- 
gard to  the  due  degrees  of  strength  of  the  parts  of  all 
my  said  improvements,  together  with  the  nature  of  the 
materials,  and  the  proportion^  of  the  same,  except  as 
herein  described,  I  forbear  any  farther  description,  on 
account  of  the  numerous  variations  to  which  the  same 
must  be  subjected ;  and  because  every  engineer,  of  suf- 
ficient skill  to  be  employed  in  works  of  this  nature, 
will,  without  difficulty,  arrange  and  determine  the  same 
according  to  the  nature  of  the  case. 

Lastly.  I  have  to  observe,  that,  to  avoid  unnecessary 
tautologies  in  speaking  of  the  proportion  that  ought  to 
subsist  between  the  smaller  cylinder  or  the  steam- 
measufe  and  the  larger  cylinder,  or  the  quantity  of 
steam  to  be  admitted  to  the  working  cylinder,  where  a 
separate  smaller  cylinder  or  steam-measure  is  not  adopted^ 
though  I  have  mentioned  the  regular  proportions,  as^. , 
for  example,  of  a  measure  or  quantity  equal  to  one  fortieth 
of  the  working  cylinder  when  steam  of  forty  pounds  the 
square  inch  is  to  be  employed,  or  equal  to  one  thirtieth,; 
or  one  twentieth,  when  steam  of  thirty  or  twenty  pounds 
the  square  inch  is  to  be  used  ;  yet  these  are  not  the  only 
proportions  that -may  be  used,  for,  though  it  may  not 
be  adviseable  that  the  proportioB  of  the  smaller  cylinder 
or  steam-measure  should  in  any  case  be  made  m^ch 
smaller  than  I  have  stated,  yet,  in  making  it  larger,  con- 
siderable latitude  may  be  allowed;  for  example,  with 
steam  of  forfy  pounds  the  square  inch  ^  smaller  cylinder 
or  measure  of  one  twentieth,  or  even  larger,  or  of  some 
intenQediate  proportipn,  may  be  employed  instead  -of 
one  of  a  fortieth  of  the  capacity  of  the  larger  or  work-.  - 
ing  cylinder;   and  so  with  steam  of  any  other  given 
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st^engtb.  An4  it  may  be  a^viseable,  that  in  a  numbei^ 
of  engines  this  should  he  the  case,  because  of  the  difr 
ficulty  of  preventing  soi^e  waste  of  steajin  or  partial  con- 
djsnsatioQ  which  ipight  lessen  the  rat^  of  working,  if 
notaljpwed  fpr  in  the  size  of  the  smaller  cylinder  or 
steanvmeasure  ;  or  an  the  quantity  of  steam  admitted, 
directly  from  the  boiler  into  the  working  cylinder,  where 
no  smaller,  cylinder  or  steaoi^nieasure  is  employed ;  and 
in  Qvery  case  thp  engine,  when  got  ready  for  work,  what--, 
ever  m^y  be  the  proportion  th^it;  has  been  fi,dopted  as  in- 
tended tp  be  worked  with,  should  have  its  power  tried,, 
by  altering  the  load  on  the  valve  that  ascertains  the  force 
of  tlie  s^team,  in  order  that  the  strength  of  steam  best 
adapted  for  the  engine  may  be  ascertained ;  for  it  may 
turn  out  to.b^  advantageous  that  the  stpam  should  bp 
employed,  in  particular  engines  of  an  (elastic  force,  somp-i 
what  ov^r  or  under  what  was  first  iptp^^d^d. 
,  \u  vritAe^  whereof,  &c., 


SpecijicatiQn  of  the  Patent  granted  to  Richard  Bate^  of 
Little.  UuUon^  near  Bolio)\,  in  the  County  Palatine  of 
Lancaster 9  Fuslian  Weaver ;  Jvr  <^  jilachim  (o  pimp 
.  JVater^  ani  other  meful  Purposes. 

Polled  Nqvernber  SWi,  liai  • 
With  a  I^kte. 

J,  O  ^U  tq  whpo»  these  presents  sb^l  cQme,  ke. 
Now  KNOW  YE,  that,  in  compliance  with  the  said  pro* 
visQ,  I  the  said  Richard  %te  do  hereby  declare  that  niy 
said  inventio^i  of  a  machine  to  pump  water,  and  other. 
yseif^l  purppsea,  is  described  in  tlje  plan  ancl  description 
Jb^reof  hereunto  annexed,  . 

In  .fitness. whereof,  ^. 

PcSCKIfTIO.N 
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Descriptxoi^  of  the  Drawings* 

Fig.  1,  Plate  VL  is  an  horizontal  ritvr  of  tihe  enw 
git)Q  or  maebiiie,  purt  thereof  being  a  frame  of'wo6d; 
A  A  A  A  A)  five  ribs,  pfacced  two  inches  asunder^ 
for  tte  i^^pos^  of  letting  tbs  different  wheels  tf  the 
M4  tirachiiie,  and  tb^  two  beaknJeveh  DD,  to  woik; 
al»d  p6ii&  iti  tikt  dii^ivnces^  (in  the^id  %ure,)  «nd  also  in 
l^ig.  ii  Fi^.  8  is  a  hew««on^ucted  lever^  >;9ith  u  seg*- 
Hiental  K^cle  of  brass  or  iron  at  one  end  thereof,  coa«* 
iiainitig  a  "triable  number  «lf  tteth,  moviiqj  or  ^rkmgf 
npo^  an  irdte  crank,  tvith  an  Iroii  neitcfa,  returned  cntdk 
and  isto^,  fiiced  il{ion  one  end  of  the  trank  imd  (lie  head^ 
stock  in  "whitk  the  said  crank  is  fixed  ^  thie  YifOtch  and 
i^^eh  beinj^  to  keep  the  teeith  of  the  said  segnetstal  cir« 
ele  "firm  in  the  te^edh  of  the  levf^- wheel  N,  ki  bmh  Fig,  t 
and  2,  during  evefry  ^ckt  or  return  i^  ttes  ier«r,  ind 
tb6  stop  to  Kft  la'^  %h^  (5^1^fa  at  the  ebd  of  eteiy  stroke 
ibr  tetum  to  make  or  ^6ilkdt  a  new  <A)e  j  JTor  the  purpose  <tf 
setting  m  putting,  continuing,  and  keeping,  the  whote 
oF  the  wheels  and  other  works  ^r  iftovemient  contained 
and  fixed  in  the  said  machine  in  motion.  K^  the  iron 
crank.  L,  the  rettnmed  catch;  M^  the  notch  to  receiv-e 
the  catch,  and  O  the  stop  to  lift  the  notch  M  at  the  end 
of  every  stroke  ot  return  of  the  lever  C.  O^  in  Fig.  I ; 
is  an  iron  axle,  which  Iteth  horizontal  to,  and  extend^ 
from,  one  side  of  the  said  frame  to  the  other,  in  five  se^ 
parat^  steps  of  bfass,  fixed  separately  upon  five  tvbodert 
head  stocks,  for  such  a.tje  to  lie  in,  and  move  and  turti 
round  upon,  (the  two  steps  iri  ieach  of  the  outsidemost 
head  stocks  covering  each  end  of  such  axle,  ahd  keeping 
ihe  same  firm  in  the  Said  fiv6  stops);  which  said  axle 
jiasses  thrdugli  four  iron  wheels,  fiied  fast  upon  the 
•quares  of  the  said  axle,  which  wheels  are  for  the  folTow- 
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ing  purpose;  viz,  the  aboye-mentioned  lever-whcel  (wbosfli 
diameter  is  five'  inches  and  orie-tenth  of  an  inch  in  the 
above-described  dramng,  marked  N,  Fig.  1,)  receives 
and  is  worked  by  the  tee£h  in  the  said  segmental  circle 
at  the  end  of  the  aforesaid  lever,  which  Jever^wheel  turq^ 
the  axle,  and  the  three  other  wheels  thereupon  fuced  a» 
aforesaid.  The  beam  lerisr-^wheels  E  £,  ia  the. same 
fignre,  (whose  respective  diameters  are  nine  incbes^aoid 
five-tenths  of  an  inch  in  the  model,)  being  toQthed  bsdf 
way  round  their  respective  >  circuroferenoesj  woi1(-  the 
hereinafter  mentioned  and  described  beam  levers  F^F  in 
same  figure.  (The  toothed-parts  of  these  two  last-men- 
tioned wheels  are  reversed ;  that  is  to  say,  the  teeth  of 
the  one  wheel  are  uppermost  when  those  of  the  other  are 
underneath  or  below  the  centre  of  such  other  wheel',  in 
order  to  work  the  said  beam-levers  alternately,  the  one 
tising  whilst  the  other  is  falling.)  And  the  other  toothed- 
wheel  G,  in  said  Fig.  1,  (whose  diameter  in  the  sane 
itticdel  is  also  five  inches  and  one^tenth  part  of  an  inch,) 
works  and  turns  two  other  wheels,  the  one  marked  H  in 
said  Fig.  1,  (whose  diameter  is  also  five  inches  and  one- 
tenth  part  of  an  inch);  but  the  other  being  a  mnldplying 
wheel,  on  one  inch  and  nine^tentbs  of  an  inch  in  diameter 
in  the  aforesaid  model,  lying  exactly  underneath  the 
wheel  G,  cannot  be  seen,  in  said  Fig.  1,  which  whed  H 
turns  another  multiplying  wheel  of  the  same  diameter^ of 
-  the.  last-mentioned  multiplying  wheel,  fixed  upon  the 
axle  of  the  fly-wheel  B  b  ;  which  fly-wheel  regulates,  thf 
motion  of  all  the  said  wheels  N  E  £  G  H,  and  the  molti- 
plying  wheel  underneath  the  wheel  H.  D  and  D,  in 
both  Figs.  1  and  2,  are  beam-levers,  of  twenty-six  inches 
and  one-tenth  of  an  inch  each  in  length  from  the  ex- 
treme ends  to  thb  sweep  of  the  segmental  circle  thereon 
hereinafter  described^  and  twenty  inqhes  from  the  respect 
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ilve  centre  or  axisof.suqh  beanarlevprs  to  such  Sweeps 
of  the  said  segmental  circle,  and  which  sweeps  are  re- 
spectively fifteen  inches  and  eight-tenths  of  an  inch  ia 
length,    fixed  upon  the  axle  P ;    the  segmental    head 
parts  being  of  wood,  with  a  segmental  dircle  oi  brass 
screwed  to  each,  containing  thirty-four  teeth  in  the  said 
model,  more  or  less,  and  which  same  teeth  meet  and.  re- 
spectively enter  the  teeth  of  the  said  beam-lever  wheels 
E  E  above  described.     From  each  of  which  beam^heads 
hang  suspended  the  weights  marked  X  X,  in  order  to  in- 
crease their  power  in  dropping  after  their   respective 
t^th  have  parted  from,  or  quitted  those  in  the  respec- 
tive beamJever  wheels,  whereby  the  power  of  the  tvheeb 
upon  the  axles  P  and  U  are  greatly  increased.     Upoa 
which  axle  P  are  fixed  two  detent  or  saw^-toothed  wheels 
dQ,  which  pass  through  a  notch,  nick,  or  opening,  ja 
the  said  extreme  ends  of  each  beam-lever,  which  beijag 
held,  stopped,  or  detained,  by  two  iron  stays,   causes 
the  action  of  the  axle  U,  in  both  the  said  Figs.  1  and  2, 
]placed  underneath  the  axle  P  and  the  two  w^heels  there- 
upon fixed  marked  S,  in  Fig.  I ,  whose  diameter  is  alsor 
feve  inches  and  one-tenth  part  of  an  inch  in  the  aforesaid 
model ;  but  the  other  being  a  multiplying  wheel  also,  of 
bne  inch  and  nine-tenths  of  an  inch  in  diameter  in  the 
^^dresaid  model,  lying  exactly  underneath  the  wheel  S^ 
cannot  be  seen.    Which  two  last-mentioned  wheels  turn 
the. other  fly-wheel  B;   which  fly-wheel  regulates . the 
motion  of  all  the  said  wheels,  fixed  upon  the  said  two 
axles  P  and  U ;  which  axle  U  being  made  square  at  one 
end,  and  extending  two  inches  in  the  said  model,  from 
or  out  of  the  said  frame,  enters  into  a  square  socket  in 
the  centre  of  the  wheel  A,    Fig.  4,  whose  diameter  is 
two  inches  and  seven-tenths  of  an  inch  in  the  said  model, 

and 
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atid  thereby  vi^o]^  the  bucket-pump,  Kg.  4,  hereinafter 
described; 

Fig.  4,  is  a  new-ihvehted  bucket-punip,  for  the  pur- 
J)ose  of  raising  large  quantities  of  water^  which  may  be 
afterwards  turned  upon  a  watet- wheel.  The.  wheel  A^ 
whose  diameter  in  the  said  model  is  two  inches  and  seven- 
ienths  of  an  inch,  being  fast  upon  the  same  axle  with  the 
roller  D  rf,  the  square  socket  fixed  upon  er  in  the  centre 
thereof  receives  the  square  end  of  the  axle  U,  in  Figs.  1 
and  2,  brf*  D  and  JD  are  octagonal  rollers,  whose  re- 
spective diameters  are  three  inches  and  eight- tenths  of  ah 
inch  in  the  same  model,  turning  upon  their  respective 
axis  for  the  purpose  of  turning  the  cans  or  buckets  of  the 
same  pump.  (See  Fig.  5*)  JE  E  and  E,  being  three  of  the 
Respective  cans  or  buckets  fixed  to  certain  links  of  iron,  as 
being  described,  Fig.  6,  being  a  hnk,  and  Fig.  7,  being 
a  link  and  can,  fixed  together,  which  go  round  the  afore- 
•said  rollers  D  r/,  D  and  D,  and  are  filled  with  water  along 
Vith  the  rest  of  the  cans  or  buckets,  as  described  in  Fig.  4^ 
and  are  filled  with  water  out  of  a  trough  or  reservoir  of 
Water,  to  be  placed  at  the  foot  or  bottom  of  the  same 
pump;  and  when  they  respectively  arrive  at,F,  empty 
themselves  into  the  trough  G  ;  which  water  runs  out  of 
the  same  trough  at  H,  in  said  Fig.  4,  upon  or  into  th0 
buckets  of  a  water-wheel. 

N.  B.  The  above  machities  and  parts  thereof  may  b^ 
toiade  of  different  sizes  and  dimensions  at  pleasure^ 


Specification 


Digitized  by  VjOOQ IC 


,5! 


i^ 


%/t 


Digitized  by  VjOOQ  IC 


Digitized  by  VjOOQ IC 


l^ci^aiim  qf  th^  Patent  granted  to  Robert  Frith,  of 
jBroughtm^  in  tke  Counij/  ^  Lancaster ^  Dyer ;  for  an 
miproocd  Method  of  dyeing  Cotton  Wooly  Cotton  Thnst^ 
Cottofi  JVefty  and  Cotton  Clothy  of  a  Nankeen  Colour 
and  ofc^  Bvff  Colour,    Dated  October  3,  1804. 

X  O  all  to  wIhw  these  presents  shall  come,  kc, 
Nov  KNOW  Y£>  thi^t  in  pursuanpe  of,,  and  in  coi^pliancQ 
vith,  the  said  regit^d  proviso,  I  the  said  Robert  Frith  da.* 
bei^eby  declare  that  the  qature  of  my  said  invention,  an(| 
the  manner  in  which  the  same  is  to  be  performed,  is  ao^ 
foUpivs :  My.  inv^ntjpn  or  discovery  of  an  improved  voi^ 
tho4  of  dyeing  cotton  wool,  cotton  twist,  cotton  weft, 
ao^  cptjton  c]|othj  of  a  pankeen  cplpur,  and  of  a  buflf  co«f 
}Qqr,  cons)£^ts  in  the  use,  eitbei:  conjoined  or  successive,  ' 
of  ^n  infusion  or  decoction  of  galU,  ipahogany  bark,  aU 
d^r  bark,  pak  bark,  elm.  bark,  schumach,  and  madder| 
or  of  any  one,  two,  or  more  of  them,  and  of  a  solution 
ftf  iron,  prepared  by  meajis  of  the  sulphuric,  nitric,  mu?. 
Iliatic,  and  ac^ou^  ai^ids,  or  any  one  ox  more  of  them,  ot 
by  any  other  acid  or  acidtr  pomiponly  used  for  such.solu-r 
tions,  or  prepared  in  any  other  way  in  which  the  solu*. 
lution  pf  iron,  commonly  palled  iron  liquor,  is  pr&v. 
pared. 

And  I  displajiq^  under  this  patent  the  use  either  Pf  that 
above  infusion  or  decoction  solely,  or  pf  the  above  solu-« 
tion  solely^. and  confine  my  invention  pr  discovery,  and 
right  to  the  use  of  both,  either  jointly  or  successively,  the 
sapae  having  never  been  before,  either  jointly  or  succes-r. 
sively ,  used  in  the  same  process  in  dying  buff  or  nankeen, 
and  being  siibstani^es  which  probably  were  not  tried  for 
that  purpose,  because  they  are  the  common  ingredientt 
psed  in  making  black  ink. 

I  also  disclaim  any  right  to  the  invention  of  making 
pr  preparing  the  above  infusion  or  decoction,  and  solu- 
tion^ 
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lion,  or  any  of  them,  reseinring  nevertheless  to  myself 
9ucb  right  as  I  hare  under  a  former  patent  *,  dated  May 
t5,  1798,  to  my  invention  of  a  then  new  cbemicar  me- 
tliod  of  dying  different  permanent  colours  upon  cotton, 
linen,  woollen,  and  silk,  for  the  term  in  such  former  pe* 
tent  mentioned. 

As  it  IS  necessary  in  the  use  of  my  invention  here  spc* 
eified  to  connect  it  with  other  processes  in  dyeing  before 

^nown,  I  shall  now  state  the  manner  in '  which  I  most 
commonly  conilect  it  with  other  processes,  and  which  X 
believe  to  be  the  most  advantageous  mode  of  connecting 
^r  bsing  it.  After  washing  the  "substance  to  be  dyed  in 
hot  water  :  first,  I  dip  it  into  an  infusion  or  decoctibn  of 
galls,  mahogany  bark,  alder  bark,  oak  bark,  dm-bark, 

■  schumach,  and  madder,  or  of  any  one,  two,  or  more  of 
them.  Secondly,  I  pass  it  through  a  solution  of  iron, 
prepared  as  before  mentioned.  Thirdly,  I  wash  it  well 
in  warm  water.  Fourthly,  I  pass  it  through  a-soWtion  of 
toap  in  water,  or  through  a  solution  of  any  of  the  alka- 
lies^ either  mild  or  caustic,  in  water,  or  tbrongh  lime-' 
water.  Fifthly,  I  dip  it,  while  remaining^  wet,  ifnto  a 
solution  of  tin  prepared  by  means*  of  either  the  nitric 
acid,  or  the  muriatic  acid,  or  the  nitro-iiiuriatic  acid,  di- 
luted with  water.  After  washing  the  substance  so  dyed 
in  warm  water,  and  drying  it  in  the  usual  way,  the  ope-, 
i^ation  is  complete.  The  first  and  second  operations  may 
be  p^formed  in  a  different  order  ;  that  is,  the  substance 
to  be  dyed  may  be  first  put  into  the  solution  of  iron,  and 
afterwards  dipped  into  the  before-mentioned  infnsion  'or 
decoction,  or  the  infusion  or  decoctioh  and  solution  of 
iron  may  be  mis^d  together,  and  the  substance  to  be 
4lycd  may  be  passed  through  the  i^ixture ;  bnt  f  prdfer 

*  Fubiisht:(i  in  Uic  ihtftoenlh  VQlimIe  of  fcbp  firsit  nxm  of  tlii«(  workj^ 

tli^ 
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the  successive  use  of  the  infusion  or  decoction,  and  the 
splution  of  iron,  in  the  order  in  which  I  have  first  men'* 
tioned  them. 

It  may  be  proper  to  state,  for  the  information  of 
those  persons  who  are  not  conversant  with  the  art  of  dy- 
ing, that  in  the  above  process  an  infusion  or  decoction 
of  galls  produces  a  yellowish-buff  colour,  and  that  the 
addition  of  a  small  quantity  of  mahogany  bark  or  alder 
bark  to  the  infusion  or  decoction  of  galls  produces  a 
proper  huff  colour ;  'and  that  the  addition  of  a  greater 
quantity  of  mahogany  bark  or  alder  bark  to  the  infusion 
or  decoction  of'gfiUs  produces  a  nankeen  cjDlour,  the  pro- 
portions of  each, of  which  may  be  vjiried  according  to 
the  shade  of  colour  which  the  dyer  wishes  to  produce. 

In  witness  whereof,  &c. 


Method  of  preroenting  Accidents  to  Horses  and  Carriages  z?i 
•  goijig  doum  liillsy  by  a  Gripe  or .  Clasp  acting  on  the 
^aves  of  the  Wheels  of  the  Carriage, 

By  Mr,  William  Bowler,  of  Finsbury street, 

W\i\\  an  Engraving, 

Frdm  the  Transactions  of  the  Society  for  the  Encou- 
ragement of  Arts,  Manufactures,  and  Commerce. 


Ten  Guineas  were  presented  to  Mr,  Bowhjf.jL  for  this 
'  Invention, 


B, 


>Y  means  of  this  contrivance  a  cart  may  be  stopped  in 
an  instscut  in  going  down  the  steepest  hill  with  a  load,- 
without  stopphig  the  horses,  by  the  carter  only  pressing 
hishatid  upon  a  lever.  This  plan  would*  likewise  bo 
highly  advantageous  in  case  of  a  horse  taking  fright,  a* 
the  carriage  may  be  instantly  stopped  by  the  brace  claspn 

Vou  VI,— Second  SJERiEs.  P  kig 
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ing  the  wheels.  It  may  also,  with  little  alteration,  au-r 
«wer  for  a  broad- wheel  waggon  with  a  heavy  load.  By 
the  present  method  a  coachman,  whilst  sitting  on  hifs 
box,  may  confine  or  release  the  wheels  of  his  carriage  at 
pleasure,  and  prevent  accident^  in  descending  hills,  or  in 
managing  r«$tive  horses. 

Reference  to  the  Engraving,  Fig.  1,  Plate  VII. 

A  B,  the  extent  of  the  body  of  tlie  cart. 

CD,  the  two  shafts. 

E,  the  front  ladder  of  the  cart,  part  of  which  projectt 
over  the  shafts,  and  is  supported  on  them :  the  other 
part  is  fastened  to  the  upright  piece  F. 

G,  the  handle  of  the  lever,  sliding  betwixt  two  up- 
rights, and  moveable  on  an  iron  bar  and  pivot  at  H,  in 
the  upright  piece  F.     By  pressing  down  this  handle,  the 
moveable  joints  I  K  raise  upwards  the  lower  part  of  ano- 
ther lever  L,  so  ^s  to  press  against  the  lower  part  of  the 
nave  of  the  wheel,  and  at  the  saipe  time  the  moveable 
joints,  press  down  the  lever  O,  and  cause  this  lever  to  act 
against  the  upper  part  of  the  nave  of  the  wheel ;  thus 
i;ompressing  the  nave  of  the  wheel   betwixt   a  double 
brace^   and  either  retarding  wholly  the  motion  of  the 
wheel,* or  allowing  it  to  move  a  little,  as  may  be  thought 
requisite.     The  circle  of  the  nearer  wheel  is  shewn  by 
the  dotted  lines  P ;  but  this  wheel  is  not  added,  as  it 
would  prevent  this  gripe  from  being  clearly  seen.     The 
handle  of  the  lever  G  produces  at  the  same  time  a  similar 
effect  on  the  further  wheel  R,  by  means  of  the  bar  of  iron 
which  crosses  the  cart  at  H,  and  acts  in  the  same  manner 
on  similar  double  joints  at  the  other  side  of  the  cart,  as 
may  be  seen  at  S,  where  the  farther  double  gripe  is 
shewn  pressing  on  the  nave  of  the  farther  wheeL 

T, 
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It,  a  small  catch,  which,  by  falling  into  the  notches 
or  teeth  of  the  lever,  when  it  is  pressed  down,  holds  both 
the  gripes  in  one  certain  position. 

When  the  wheels  are  to  be  set  at  liberty,  the  catch  T 
is  removed  out  of  the  teeth  of  the  lever ;  then  the  lever 
G  is  raised  above  the  hole  V,  and  kept  from  sliding  down 
by  an  iron  pin,  attached  to  the  chain  U,  being  put  un- 
derneath the  lever,  through  the  hole  V, 

The  iron-work  is  not  any  inconvenience  in  the  loading 
or  utiloading  of  the  cart,  nor  occupies  any  room  within 
it ;  and,  what  is  of  material  consequence  in  new  inven- 
tions, it  may  be  managed  by  the  carter  with  much  less 
time' and  trouble  than  the  common  hook  and  drag  chain. 
It  is  also  much  more  secure  in  its  action,  as  it  binds  on 
both  wheels  at  once,  and  gives  a  uniform  steady  draught 
for  the  horses,  which  prevents  them  from  falling  down. 


Method  of  raising  a  Roof  sunk  in  the  Middle. 
Invented  by  Mr,  Jam^s  Wo  art,  of  Fulham. 

With  an  Engraving. 

From  the  Transactions  of  the  Society  for  the  Encou^ 
ragement  of  Arts,  Manufactures,  and  Commerce. 

The  Silver  Medal  and  Twenty  Guineas  were  voted  by  the 
Society  to  Mr,  Wo akt  for  this  Invention, 

Fig.  2,  Plate  VII.  shews  the  new  and  old  truss  com- 
bined. 

A  A,  is  the  principal  new  truss.  It  is  bolted  into  the 
old  girder  B  B  at  C  C,  and  also  secured  behind  the  said 
bolts,  by  firm  corkings  D  D,  four  inches  square,  which 
ipay  be  made  pf  hard  wood  or  iron,  and  are  let  one  h^K 

?9  into 
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into  the  new  principal  A,  and  the  other  half  into  the  old 
girder  B,  in  order  to  prevent  a  lateral  pressure,  upon  the 
walls.  The  bolts  go  through  the  new  truss  A  and  the  old 
girder  B. 

E  E  E  E,  is  a  square  oak  frame  ;  F  F,  the  slider  within 
it;  which  shder  is  rather  thicker  than  the  square  frame, 
and  notched  into  the  old  king  post  at  G,  through  which 
part  it  is  bolted  with  two  iron  bolts. 

H  H  H  H,  are  four  braces,  framed  at  one  end  into  the 
principal,  and  at  the  otlier  into  the  square  frame  E. 
There  are  hutments  at  the  ends  of  each,  and  they  are  se- 
cured by  iron  plates :  triey  are  farther  strengthened  by 
ttwo  cross  pieces. 

II,  two  bolts,  with  screws,  extending  from  the  top  of 
the  square  frame  E  through  the  slider  F ;  M'hich  screws 
serve  to  raise  up  the  king  post  and  the  centre  work  of  the 
old  truss  and  roof,  by  ipeans  of  nuts,  under  the  sliding 
piece  F. 

K  K  K,  are  three  screws,  hooked  at  the  bottom,  un- 
der the  old  girder  B,  which  screws  should  be  worked  at 
the  same  time  the  slider  is  screwed  up,  in  prder  to  raise 
the  sunk  centre  of  the  old  girder  to  its  proper  height, 

L  L,  the  wall  plates  on  which  the  gitder  lies. 

Fig.  2,  the  new  truss  shewn  separate, 
•  A  A,  the  principals. 

I)  D,  the  corkings,  shown  by  dotted  lir)es,  being  on 
the  other  side  of  the  principals  j  they  should  be  made  of 
iron,  or  very  hard  wood. 

E,  the  square  frame,  made  of  oak. 

F,  the  oaken  sliding  piece,  which  is  moveable  in  a 
groove,  in  the  sides  of  the  frame. 

H  H  H  H,  the  four  braces,  shewing  their  hutments. 
J,  tjip  puts  apd  ?cr<ews  9f  tl^  two  bolt§  in  thp  sliding 

KKK, 
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Of  the  Saltzburg  Method  of  bleaching  Cotton.        \  o? 

K  K  K,  the  other  screws ;  the  hooked  parts  of  which 
are  exhibited  in  a  side  view,  to  explain  their  construc- 
tion, and  how  they  act  upon  the  girder. 

:  Letters  from  the  Rev.  John  Oweri,  of  Fulham,  Mr. 
George  Smith,  of  Putney,  and  Hennege  Legge,  Esq.  of 
Putney-house,  noticed  in  high  terms  Mr.  Woart's  cha- 
racter and  abilities.  Mr.  Smith  stated,  in  his  letter  of 
the  12th  of  May,  the  particular  circumstances  which  oc- 
curred during  the  present  business.  H.  Legge,  Esq.  at 
whose  house  the  improvement  *  made  by  Mr.  Woart 
as  noticed  in"  a  former  volume,  was  executed,  certified 
on  the  nth  of  May,  1803,  that  Mr.  Woart  was  entitled 
from  him  to  a  testimony  of  his  superior  skill,  and  that 
he  was  also  the  efficient  person  employed  on  the  present 
occasion. 


Of^  the  Saltzburg  Method  of  bleaching  'Cotton ;    and  the 
4rt  of  dyeing  Cotton  and  Flax  a  solid  Red. 

By   M.    C.    SCHOERBRING. 

From  Kong.  Vetensk.  Academ.  nya  Handlingar. 

'  I.  ,x  HE  cotton-thread  is  always  washed  before  it  is 
'  given  to  be  woven.  The  method  of  washing  in  question 
renders  it  whiter  than  the  ordinary  bleaching;  It  may 
be  performed  equally  well  upon  the  woven  cotton.  This 
method  of  washing  the  cotton,  which  is  called,  for 
what  reason  I  know  not,  the  Saltzburg  method,  notwith- 
standing that  it  is  practised  principally  at  llatisbon,  where 
•  four  families  have  for  a  long  time  possessed  it  as  a  secret, 
which  has  not  yet  transpired  ;  this  method,  I  say,  renders 

•  A  method  of  securing  beams  or  girders  of  timbers  decayed  by 
time,  or  injured  by  the  dry-rot.  Sec  vol.  II.  of  the  present 'series  of 
^is  work,  page  346, 

the 
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-the  cotton  more  pliable;  the  cloth  "Which  is  mad6  6f  it 
'  is  of  a  closer  and  more  evien  texture  ;  the.  cotton  does 
not  require  any  farther  bleaching,  and  when  it  is  after- 
wards dyed,  it  takes  a  more  beautiful ,  more  solid^.and 
more  uniform  colbur.  This  Mashing  is  performed  with 
soap-water  and  a  strong  ley,  in  the  following  mann^^r. 

The  articles  to  be  washed,  which  generally  consist  of 
cotton  thread,  stockings,  caps,  and  handkerchiefs,  .are 
.spread  out  in  a  large  vat,  and  disposed  in  the  following 
order.  The  bottom  of  the  vat  is  covered  with  a  piece 
of  coarse  linen,  above  which  are  placed,  first  thq  bandU 
kerchiefs,  then  the  stockings  and  caps,  and  lastjy  t;b.e 
thread.  The  whole  is  then  covered  with  another. pi^ce 
of  coarse  linen,  of  a  close  texture  an,d  very  clean >  in 
such  a  manner  as  entirely  to  prevent  the  contapt^  ,f)£  ^^e 
air.  A  caldron,  ) 4  Swedish  ell  in  diameter  above^  j^pii 
I ^  below,  and  an  ell  deep,  is  filled  with  water,  anjd  a 
sufficient  quantity  of  caustic  ley  is  added  to  make  it  feel 
unctuous  to  the  touch.  To  this  water  are  then  added 
2 lbs,  of  Ratisbon  soap,  in  shavings.  A  lire  is  then  made 
tirider  the  caldroti,  and  when  the  ley  boils  it  is  poured 
upon  the  cotton  ;  it  is  drawn  off  a  little  after,  in  ^(Xrder 
to  heat  it  anew,  and  during  this  interval  hot  soap-Avat^r 
is  continually  poured  upon  the  cotton,,  l^hese.opepatiofis 
ai^e  continued  from  four  to  six  hours,^  or  till,  it  is  certain 
tb^t  the  cotton  is  well  soaked  and  heated.  It  is  then 
.8till;»steeped  for  twenty-four  hours  in  soap-water.  This 
operation  is  generally  performed  between  midnight  and 
six  o'clock ;  the  following  morning  the  soaprwater  is 
drawn  .off,  the  cotton  is  well  washed,  and  the  i^atet 
pressed,  out  of  it  by  means  of  a  screw-press.  Tiiisistke 
|irst  washing.  .  , 

When  the  cotton  has  been. thus  well  steeped,  they 
proceed  to  the  principal  washing  in  the  following  manner* 
^ ,  The 


Digitized  by  VjOOQ IC 


and  the  4rt  qfdjfmig  Cotton  imd  Flax  a  solid  Rid.  ll  Ir 

The  steeped  cotton  is  disposed  in  the  vat  as  before^ 
only  with  this  difference,  that  it  is  surrounded  U'ith 
cotton  instead  of  linen  cloth,  which  resists  less  the  actiou 
of  the  caustic  ley.  They  must  have  pi'epared  a  clear  and 
colourless  ley  with  two-third  parts  of  beech-ashes,  and  one-.^ 
third  part  of  lime.  This  ley  is  brought  to  that  degree  of 
concentration  that  an  egg  sinks  slowly  in  it.  The  ley  i» 
boiled  and  poured  upon  the  cotton ;  it  is  then  drawn  oflT,. 
heated  anew,  and  poured  again  upon  the  cotton.  They 
continue  to  repeat  this  process  from  midnight  till  noon, 
or  thfe  space  of  twelve  hours.  The  whole  of  the  ley  is 
then*  drawn  oflF,  the  vat  is  removed,^ the  cotton,  while 
hot,  is  spread  out,  by  means  of  the  hands  covered  witb 
glovts,  upon  a  table,  after  which  it  is  put  again  ifito 
the  vat  but  in  a  reversed  order.  The  si^me  washing  i% 
irepeated  with  cold  ley,  and  continued  for  twenty-four 
htiurs. 

The  caldroo  is  then  filled  with  water,  two  pounds  of 
so^p  put  into  it,  and  made  to  boil.  The  cotton  is 
wkshied  with  this  ivater,  which  is  continually  kept  boiling 
fot  twenty  hours,  and  it  is  left  to  steep  for  ten  or  eleven 
hours.  After  this,  the  water  is  drawn  off,  the  cottoi^ 
is  tateti  out  of  the  vat,  and  spread  out  uj)ori  a  long 
wooden  table,  where  they  wash  it  with  pure  water, 
Htrifctng  it  with  a  beetle,  after  which  it  is  washed  ia 
running  water.  Finally,  the  water  is  squeezed  out  by 
means  of  a  press,  and  the  cotton  put  to  dry  upon  poles 
in  the  sun,  or,  during  moist  weather,,  in-  a  proper 
chamber. 

The  leys'  of  these  wasliings,  cannot  be  employed  a  se- 
cond time,  as  they  have  acquired  the  colour  of  blood. 
They  are  mixed  together  and  employed  for  dre  commc^ 
ieying  of  linen.     Tl»e  soajvwater  is  rejected. 

The  poles  upon  whicli  the  cotton  is  hung  ought  to  be 
washed  every  time.  It  is  preferable,  when  the  weather 
/    .  ,,  permits. 
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permits^  to  expose  eac%  piece  to  tfa^  free  access  oi  the 
air,  by  suspending  them  upon  lines.  The  articles  njjust 
not  be  crowded  too  close  together,  lest  the  parts  to  which 
the  air  ba9  not  free  access  should  becoiibe  stained  with 
brown  stripes. 

Raw  linenrcloth  and  thread  may  receive,  by  the  same 

method,  a  half  bleaching,  only  the  ley  must  be  made 

pf  but  half  the  strength^  and  the  leying  must  not  be 

,  continued  for  so  great   a  length  of  time  as  with  the 

cotton,  for  fear  of  weakening  the  texture  of  the  thread- 

II.  Linen  and  cotton,  as  vegetable  substance$,  have 
the  defect  of  not  taking  colours  with  solidity.  Tp^^e 
cause  resides  in  their  resinous  principle,  ^vhioh'w^iAtet 
endeavour  to  remove  from  them.  Alcohol  woa14  be.  a 
sure  and  easy  solvent  for  this  principle;  but  its* price 
is  top  high  ta  admit  of  its  being  used  for  that,  purpose. 
After  alcohol,  the  best  solvents  of  this  prin$?ipl&  nr^ 
oils  of  all  kinds,  but  especially  fish-oil.  Th^.  qO|toin  is 
steeped  for  twenty-four  hours  in  Ums  oil,  after  boilidg 
it  ^new  for  the  space  of  two  hours ;  it  is  Tprruog  out  5 
it  is  suspended  for  some  days  in  the  air,  in  order  that  the 
ojl  may  detach  itself  well  from  it ;  it  is  entirely  fre^^ 
from  oil  by  the  aid  of  a  strong  hot  ley>,  and  it  is 
washed  and  dried.  We  may  likewise  employ  for  this 
purpose  a  ley  of  two-thirds  of  ashes  andone-thirdof  iiiiie, 
and  as  much  sheep's  dung  as  both  the  ashes  aiid  ;liH^® 
taken  together-  The  cotton  is  npt  only  boiled:  ift;  dns 
ley,  hut  it  is.  leyed  several  times,  and  washed  ©yery 
time  with  pure  water.  We  may  likewise  wash  tbe'<;o^^ 
ton  thread  in  water  into  which  a  quantity  of  potash  has 
been  put  sufficient  to  render  it  unctuous  to  the- feel.  -The 
thread  is  let  boil  in.it  for  twelve  hours,  or  till  the 
ley  becomes  black.  Then  the  thread,  is  wasfecri,*  arid 
steeped  in  water  acidulated  with  sulphuric  acid  (at  most 
two  drachms  of  acid  to  a  pot  of  water).     After  steeping 

9.U\ 
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»  full  hour,  it  is  taken  out,  washed,  and  put  to  dry.  If 
the  Saltzburg  method  of  bleaching  were  once  generally 
jcno^'n,  we  should  no  more  be  obliged  to  buy  cotton 
thus  bleached,  or  to  send  cotton  to  Ratisbon  to  be 
bleached.  In  order  to  ascertain  whetlipr  cotton  bleached^ 
in  any  manner  is  perfectly  freed' from  resin  and  fit  to 
receive  the  colour,  a  glass  is  filled  with  water,  and 
upon  the  edge  of  it  a  thread  of  cotton  is  placed,  with 
one  of  its  ends  plunged  into  the  watei*,  whilst  the  other 
remains  bn  the  outside  of  the  glass ;  if  the  end  which 
is  J)lunged  into  the  water  does  not  float  at  the  top  of 
iti  and  if  the  other  sucks  up  the  liquid  and  imme-' 
diately  lets  some  of  it  run  down,  it  is  a  proof  that  the 
cotton  has  the  requisite  purity. 

The  cotton  being  thus  purified,  it  must  pass  through 
three  mordants ;  viz,  1.  a  decoction  of  g^dls,  2.  a  sola* 
tion  of  tin,  and  3*  Alum-water, 

\.' Decoction  qfgaUs.  For  one  pound  of  cotton  or  linen 
thread*  For  the  first  take  half  a  pound  c<  black  galls, 
and  ibr  the  second  a  pound.  Pound  the  galls  coarsely, 
and  boil  them,  together  with  a  handful  of  birchJeaves, 
in  a  caldron  of  water  with  2j  pots  of  rain-water,  tiif 
it  is  reduced  to  one  half.  Let  the  decoction  subside, 
and  pour  the  liquid,  whilst  still  hot,  through  a  cloth, 
upon  the  cotton ;  let  the  cotton  steep  in  it  for  tAventy* 
four  hours,  turning  it  frequently,  in  order  that  it  may 
^bc  unifonoly  penetrated  with  the  galling  principle.  Tlien 
take  it  out,  wring  it,  wd  put  it  to  dry,  suspended  in 
a  free  air,  or  in  a  warm  chamber.  Care  must  only  be 
t^ken  that  no  water  may  fall  upon  the  cotton,  which 
would  occasion  spots  in  the  dyeing  In  this  operation, 
the  thread  ought  to  be  strongly  pressed  together  in  ordei: 
tbat  the  galls  may  penetrate  it  in  an  uniform  manner. 
>Uhar  this  it  is  transported  into  p.  solution  of  tin,  made 
•*  V»i,  VI.— Secqkd  Series,  ^  a^ 
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1 14      Of  the'  Saltzhmig*  Method  ^  bleaching  Cation ; 

fis  shall  lie  spcscified)  a^nd  ths  decogtion  of  galls  is  put 
by,  to  be  used  \vi  (he  alu^iing, 

2.  The  solutipn  of  tin  is  made  in  tb«  following  ;iu^Qper,». 
Sal  aa>n)oni4c  or  sea-salt  in  fine  powder  are  dissolved  to. 
saturation  in   one  pound  of  fiqua  for^is.     We  then  add. 
two  ounces  qf  fin^  English  tip,  in  sh^j-vings,  or.  as.rpuch 
as  the  acid  liquor  pan  hold   in  solution.     W^  al^o  dis^ 
^olve  two  ounces  of  ^e^-salt  in  a  pint  of  rain-watisr,  and. 
pour,  drop  \)y  drop,  under  continual  stirri))g>  the  gplu- 
tion  of  tin  into  this  saline  water.    We  th^n  put  the  galled, 
thread  into  a  dish   of  earthen  ware,  pre^s  it  w^U,  a^4 ' 
pour  the  ipixture  upon  it.      Sonietimes  the  thread  is*  • 
turned  with   the   hand,    in   order   to  favouF.  th^  piane^,* 
tration.    The  thread  is  covered  to  guard  it  against  the*. 
ACCESS  of  th^  air,  and  it  is  left  to  soak  for  twei)tyrfQU)r  i 
hours.      It  is  then  t^ken  out,  wrung  .and  put  tp.djrjr^/ 
in  the  air,  or  in  a  warm  chamber,  where  it  isi  left  for^ 
forjy-^ight  hours,     After  this  it  is  wiashq^  Wjithp^rCi 
water,  dripd  a^ain,  ^nd  tj*ansported»ipto  aluqa-wfUterjim^, 
^5  we  are  ^bput  to  dir,ect.  ,,    .     ,    . '.       .  .  j' 

The  rciiajiining  solution. of  tip  ^is  topt.for,.  j^  nQXt  opcr- 
ration.  It  ii  tlien  sufficjient  to  t^kq,  for.  .oqe. pound  o^ 
thread, ^thvee- fourths  of  a  pound  pf  aqua  fc^-tjs,  p^d,  the- 
Other  ingredient^,  ii)^  proportion,      .  ,».,...»:.:< 

3-  Ahm'-Wdtev.     The?  alum,,  of  whatever,  kind  jt.i^ia^. 
be,  must  be  previously  caluipe.cltbr  this  use.  j  4,RaiU\d, 
pf  crude  ^lum  is  taken  for  a  pound  pf  tjiread*  ,^^^^^^, 
it  is  palcined,  it  is  pulverised  and   dissplvedJ^  it  pipt. 
of  water ;  to  it  is  added  a  jittJG.  more  that  a.  pint  of. 
ahe.  residuous  decoction  of  galls;  they  aVe  .mixed  \yelL 
the    mixture   is  heated    anc|   poured    upon    the  thread 
that  has  passed  throu»h  tlic  sohition  of  tin.    .The  thread 
i#  left  for  fourteen  hours  in  this  bath,  after  iyhich  it  is.ejir 
pressed  and  puv  to  diy.  ,  ,  ••  .*j -« 
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Dydng.  Into^  a  Caldron  of  proper  dimensions  is  put 
one  |f)oimd  of  good  inaddyr,  pounded  or  ground,  which 
has  been  steeped  for  some  hours  in  water ;  the  caldron 
is  filled  with  vater,  and  pladted  dver  a  moderate  fire. 
As  sooii  as  the  matter  begins  to  be  heated,  the  thread 
is  put  into  it  and  c6htin daily  turned.  It  is  necessary 
that  the  thread  should  have  been  previously  steeped 
ill  water,  and  after\^ards  wrung,  in  order  that  the  colour 
may  penetrate  in  a  perfectly  eqiial  manrter.  The 'thread 
is*leftint*i6  bath  till  thef  liquor  boils.  It  i^  then  tikeii 
btrtj'Wefif  TV^ashed,  thd  thi'eads' ai-6  arranged' upon  th^ 
hand;  and  the  water  isr  pressed  o\iti  This  fifst  dyeing 
gives  the  tht^ad  a  pal^  f fcd  colour.  The  caldron  1^ 
theh  ehtpfidd;  it  is  filled  with  waitef,  madder  '^xq^ 
fitJtisly  steeped  in  watei*  is  put  into  it,  and  heat  is  ap- 
pliedl  As  soon  as  the  bath  is  hot,  the  tlVread  is  pu'^ 
iittb' it;'arfd  Idt  b6il  itt  It  foi*  a  cjuartef' csf  ^ari  febur. ' 
Cffi'fef'must  be'  takert  hot  to  apply  tob 'strong  a  6^ei 
The  flfst  bath  must  bilt  just  boil,  for  fear  the  thread 
ihfifght  afc'^tifre*  a  br'oivn  colour ;  but  this  incdnyenience 
is?  not  tb  be  dreaded  with  the  second  bath,  when  thef 
thread  ts  already  pen^itrated  with  the  red  colour.  After 
the  thread  has  bt^en  AVell  washed  for  the  second  tirne,  it 
iriiist  hkvi^  a  deepbrowit  colouf ;  if  jt  has  liot  this  colour jj 
it  must  be  boiled  anew,  M'ith  a  quarter  of  a  p6urid  of  mad- 
der^/ Aftei' the  last  dyeing,  the  thread  is  washed  with  the 
hand  in  hot  soap-water  after  having  been  washed  in  eokt 
Water^  and  it  is  put  to  dry^ 
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Inquiries  rcspectmg  the  tinning  of  Copper,  Pewter,  ttni 
Pottay.    By  M.  Proust. 

(Continued  from,  Page  45.) 

PART    11. 
Chi  the  old  Tinning. 


D< 


'OCTOR  Malouin,  when  he  proposed  the  tinning 
ivith  zinc>  censured  that  which  was  in  use,  only  in  or« 
der  to  warn  us,  after  the  example  of  many  others,  against 
the  dangers  to  which  we  were  exposed  by  it.  But  how 
far  do  these  dangers  go  ?  what  can  result  from  the  use  of' 
a  tinning  more  or  less  charged  with  lead  ?  This  is  what 
no  person,  sinee  that  academician^  has.  examined,  or 
even  undertaken  to  examine.  •       . 

Kcnperlin,  the  author  of  the  alloys  examined  by  Hellot 
and  Geoifroy,  Doucet,  Chartier,  La  Folie,  BuschaefK 
dorf,  and  a  great  number  of  others,  who  have  been'  Alter- 
nately ^  the  echoes  of  the  terrors  and  alarms  with  which 
Europe  has  so  long  been  annoyed,  have  likewise  made  no 
expecimcnts  to  discover  in  how  far  it  Concerned  ub  t6 
mistrust  these  tinnings. 

But  chemistry,  which  incessantly  calls  our  attention  to 
Ibe  great  difference  which  exists  between  metals  and  their 
\^  oxydes,  considered  relatively  to  their  salubrity  j  teaches  us 

constantly  that  these  terrors  might,  from  different  -mo*, 
tires,  be  exaggerated ;  and  that  the  sentence  of  pro* 
^cription,  so  justly  pronounced  against  the  pernicious  ox*- 
ydes,  ought  not  to  be  extended  with  such  rigour  to  thte 
metals  which  serve  for  their  base,  as  that  we  should  con- 
ceive ourselves  in  continual  danger  of  our  lives,  because 
they  may  sometimes  be  used  in  our  kitchens*  Chemistry 
therefore,  equally^  remote  from  suffering  herself  to  be  io* 

timidated 
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timidated  by  the  common  panic^  and  from  the  disposU 
tion  to  wi^  to  calm  out  apprehensions  by  inspiring  a  se^ 
isurity  irbich  might  be  attended  with  futal  condequeoc^^ 
has  shewn  at  all  times  that  it  would  be  safer  to  abandoiv 
the  vncertaio  principles  which  have  served  as  the  r^ifcr 
under  these  ciretimstances^  amd  more  useful  to  investigate*' 
with  respect  to  each  metal^  what  we  have  really  to  ap- 
prehend from  each  of  thebi,  con^dei'^d  as  metals  and  af* 
terwards  as  oxydeii,  rather  than  to  attend  to  vague  opi- 
nions, dictated  itoore  frequently -by  interested  vie\vs  than* 
fcy  a  real  concern  for  the  public  good.   '  .• 

In  this  st^te  of  the  casej  Wishing  to  subject  the  questidti^ 
Concerning  thd  tinnings  to  the  light  of  chiethical  analysiis,' 
whkh  at  the  preis^ne  day  is  so  much  mote  tigorbUsin  it*- 
means  than  in  the  times  of  TWalonirt,  of  Geoffroyj  of  Mac** 
qner,  &c.  I  imagined  that  the  most  certain  means  of  elu*' 
oiclating  it,  as  its  importance  requires,  would  be  to  uhciief-' 
dertake  different  very  simple  experiments, '  which  "a^e^ 
after  age  has  neglected  to  e^^ecute.  notwithstanding  that 
reason  Ipudly  jdemanded  them.  In  order  to  place,  my^lf 
in.the.true  point  of  view  indicated  by  priulence,  that  is^ 
tpsay,  at  a. certain  distance  from  every  piission,  it  was 
necessary  that  I  should  address  myself  to  impartial  rea- 
ders, and.  for  this  purpose  abandon  many  scientific  terms, 
in  order  to  enable  them  to  judge  .for  themselves  of  the, 
consequences  which  result  from  these  experiments.  I 
shall  ))egin  with  a  general  review  of  the  metals  and  thoir 
^xy<le«  ;  I  shall  confine  myself,  however,  to  those  whieh^ 
are  the  most  employed  in  the  arts,  and  which  nevettbe- 
less  may  be  sufficient  to  establish  the  principles  which  we 
ought  to  have  in  view  in  order  to  decide  impa:rtially  tipon' 
ihe  question  of  tinning. 
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1-    Of/ran. 

,  Iron  is  a  metal  which  ia  ofi^ydated  with  snch  faoilitjr  iii 
a  moist  atmosphere  or  medium  *,  that  tiidre  is:  no.  percept 
lihle  di&nsnce,  withrespect  to  its  mmlici nal  efib&t^  be^ 
Ifweeo  the  internal  ua^  o£. iroa  ^nd^OKjrd^led  in$Mi«  ) 

.2.   Q/"  Antimom/i  .  . 

The  oxyde  of  antiipptiiy  .at  the  inferior  degree,,t*  ii|  . 
(^ken  in  a  dose  exc^^iog  -$0010  gr^in$,7nigh|(  excite. ypr*  ; 
miting,  convulsions ^pf  the  ^tomac^^  inflaoiio^l^p^.  of.jtl]iq|,.; 
iptestines,  and  €ven  death*    For  the  pasf^^g^.qf  tjtuit  i^e-.^, 
tal  through  the  intestinal  ,<;aDal  cominonlj  pjr9duqss,  jotiJy^ . 
tjiat  irritation  which  medicine  desires,  in  ordqjT.tq^qbjj^^  , 
saluts^ry  eyapuations  ;  ,t)iat  is  to  say^  an  effect  propor- 
tionate to  the  si^aU  quantity  of  oxy()e  .which  appears^  xa 
be  formed  rpi|Qd.  the  ^letal  during  Jthe  titna^  ti^at  it  t^^ 
maipa in  the )?^dy«         .,  .  .    .,    :,n 

%.^0f  Mercmy,  -  ?  '  j  -'"'' 
Mcffcuty,  in  krge  dbses,  as  it  has  frequently  been' pre-' 
scribed  in  the  disease  'called  the'  Iliac  Passion,'  has  pro-  ' 
duced  no  other  effects  tlian  salivation';  whereas  its  oxyde» 
at  the  maximum  and  at  the  miniviuriiy  taken  in  very  small 
doses,  would  occasion  very  troublcsoine  affections,-  of 
which  death  might  sofiietimefs  be  the  consequence. 

*  'f  Metals-  are  oxydatcd  mote  ot  lesu  easily  in  the  air,  because  oxv- 


\  id  one  of  iu  Compooent  priufciples,  as  it  is  tf  >i»jter,  acids,  ani 
am  infinite  i^umber  pf  naltiral  btid»e&'  ^       . 

t  It  is  known  that  most  metals  may  unite  with  <^ygene  in  two  clif-*^ 
f49rent»  but  always  invariable,  proportions,  Oxyde  at  the  inferior  de- 
gree, is  the  term  applied  to  that  which  contains  the  oxygene  in  tli^ 
smallest  proportion  :  twenty- two  parts  of  oxygene  combined  with  100 
of  metal  form  the  oxyde  of  antimony  at  the  inferior  degree,  and  tbirfy  * 
•f  ozygene  the  oxyde  at  the  superior  degree. 

4.  0/ 
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4.  Of  Arsenic.  ^ 

Arsenic,  considered  as  metal,  is  very  nearly  as  Hurtful  . 
^s  its  oxyde,  on  account  of  the  facility  with  which  mois-o 
ture  causes  it  to  pass  into  the  latter  state;  but  it  bas^ 
been  found  that,  when  it  is  preserved  from  that  change  by 
means  of  its  union  with  sulphur,  tin,  lead,  &c.  its  ef^ 
fects  4re  no  more  so  formidable,  Bayen  caused  different 
animals  to  take  arsenic  combined  with  tin,  in  quantities 
sufficient  to  have  deprived  them  of  life  if  they  had  swaI-« 
lowed,  it  pure,  and  yet  none  of  these  animals  appeared  to^ 
be  incomm6de4  by  it,  The  interesting  work  of  Dr.  Re* 
naud  upon  poisoning  with  arsenic  shews  of  what  great 
importance  it  is  that  metals  be  not  judged  of  in  the  same 
manner  as  their  oxydes,  .      ,  . 

B,  Of  saver. 
Silver  is  a  metal  which  may  be  introduced  into  the  hu- 
man body  without  doing  it  any  injury ;  but  the  purest 
oxyde  of  this  metal  impresses  such  a  remarkable  caustic 
taste  upon  the  tongue,  that  there  can  be  no  doubt  it  majr 
prove  a  very  active  poison. 

6-  Of  Tin. 

Tin  is  administered  in  very  large  dosed, .  and  without 
th6' slightest  danger,  against  the  tania  ♦,  and  in  maladies 
of  the  liver  and  uterus ;  but  thie  effects  of  its  oxyde,  takerf 
internally,  are  not  known.  I  do  not  pretend  to  decide  iii 
a  matter  on  which  we  as  yet  have  no  experiments ;  but  I 
am  inclined  to  believe  that  this  oxyde  »would  not  product 
dangerous  effects,  l/ because  the  miners  and  braziers; 

*.,Tlie  French  Encyclopwlia  gives,  from  tlic  3&ii«burgji  Tjansac^ 
tioiis^.  the  formula:  of  a  remedy  a^inst  the  tanm,  or  tape«wdfltf,  in 

>ybicb.)>iilvsriz94tiaif  ^)ngr^ient»  '; 

J  who 
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who  so  fireqacntly  respire  air  inipregnated  with  this  ox* 
jde  occasioned  by  the  fqsion,  do  not  e;cperience  the  90- 
lies  with  which  person)^  \\\\q  work  in  lead  are  affected  ;  2, 
because  it  is  demonstrated  that  the  v^vy  small  quantity 
of  tin,  which  the  alimentary  apids  extract  ft'om  tinned 
pots,  has  nev^r,  as  we  shall  see  hereafter,  attracted  the 
attention  of  physicians  by  the  slightest  inconvenience  re-, 
milting  fiom  it.  Modb purum  illud nee  adulieratum  sti,?^ 
Schulz  says  in  his  dissertation,  intituled,  Mors  iii  oUd. 
Bat  we  shall  soon  see  that  the  apprehensions  of  this  leami- 
ed  physician,  which  at  present  are  better  appreciatedi 
were  destitute  of  foundatioUt 

7.  0/ Copper. 

Every  one  knows  that  copper,  taken  in  substance,  may 
produce  fatal  c  )nsequences^  on  account  of  the  oxydation 
to  which  i?  is  liable  ia  the  stom^ich  and  intestines.  Hq»v- 
cver,  the  accidents  are  rarely  so  serious  as  might  be  ap- 
prehende(}>  for  we  daily  see  childreai  swallow  cppper 
coins  and  discharge  them,  withput  this  imprudence  ever 
costing  any  theip  lives.  But  how  much  greater  would 
run  the  danger  be  if  they  swallowed  the  oxyde  of  this 
metal,  even  were  it  below  the  tenth  part  of  the  weight  of 
the  smallest  coin  ?  . 

.  Copper  is  dissolved  with  much  greater  difficulty  than 
is  conunonly  imagined  by  the  vegetable  acids,  even 
y^h^  aided  by  ebuUitiont  It  is  impossible  to  dissolve 
filings  of  it  in  vinegar,  although  nothii^g  is  more  prompt 
than  its  Qxydation,  when  the  air  and  the  vapour  of  this 
acid  in  fermentation  concur  simuItancQusly  to  produce 
this  effect.  But  how  should  the  vegetable  acids  have 
this  power  ?  aqueous  sulphuric  acid  is  deprived  of  it. 
Acqehrdingly,  it  is  a  truth  universally  acknowledged,  that 
the  boiling  of  sugar^  pf  9vrHp.>*,  and'of  acid  confectionarv, 
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of  tbejttieesof  pla¥)ts,  of  tte  must  of  beer  or  of  grapes, 
ha^  lie^^'  occasioned  bad  accidents  that  have  been  well 
ascertained  i  for  it  h  ^  pt-e6auti'on  constantly  observed 
in  the  bouses  where  these  prepai*ationd  and  several  others 
om  made,  iiot  t6  tet  them  cool  or  fena^fi  for  a  ]<)ng  tinie, 
tifter  being  bdiled;  in  the  coppfef  vessels,  and  this  with 
Ae  greater  i^eason,'  as  the  precaution  is  6f  the  greatest 
conseqoencfe  to  the  dealers  in  such  f)rovisions.  If  they 
be  suffered  to  remain  for  a  certain  time  in  the  vessels, 
Chey  contract  an  ^extremely  disagreeable  taste,  and  a  co^ 

.  Yotrr  which  woufd  sooil  bring  them  into  discredit  with  the 
consumer. 

f  anticipate  the  objection  ^hich  tnay  be  made  to  me.' 
Cad  the  magistrates^  it  will  be  said,  rely  as  to  what  con-' 
^^ns  the  danger  of  coppei:  upon  the  attention  and  ho- 

'  nesty  of  a  workman  whose  stupid  indolence  is  not  always 
rotised  at  the- view  df  his  own  danger  ?  Undoubtedly  not 
But  w^  ougTit  no  more  to  confound  the  apathy  of  these* 
43rrganized  machines,  whose  only  therit  consists  in  the 
strength  of  theiY  atms,  with  the  vigilaht  and  patriotic 
idicitude  of  z  father  of  a  family,  who  well  knows  thai 
his  reputition^  'and  the  prosperity  of  his  commerce,  are 
Inseparably  connected  tv^ith  the  purity  and  good  quality 
of  the  provisions  which  are  prepared  under  his  superin- 
tetidance.    And  a  proof  that  we  are  as  much  indebted  to 

•  the  t^ligions  solicitude  of  the  man  of  integrity  as  to  the 
vigilance  of  the  legislator,  fot  the  security  which  we  en- 
joy in  this  respect,  is,  that  we  very  rarely  see  poison  is- 
sue from  the  booses  destined  for  the  preparation  of  me- 
didnes,  confeciidnary,  and  aliments.  Let  us  incessantly 
call  tojitiind  the' dangers  to  which  carelessness  and  indo- 
lence in  these  arts  may  expose  the  lives  of  our  fellow- 
citizens.  Let  the  legislator  and*  the  physician  denounce 
with  the  voice  of  eloquence  and  persuasion  against  the 
'    Vol.  VL-^econd  Ssriss..  R  dangers 
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clangers  with  which  wq  are  surrounded  ;  but  let  us;at  tbe^ 
siame  time  guard  against  subjecting  the  workshops, to  co* 
€;rcive  measures,  which,  if  they  are  impracticable^  be-, 
<?ome  illusory  expedients. 

In  fact,  in  pharmacy,  in  confectioners''  and  p^her  sbops^ 
ilie  great  copper  vessels  are  exposed,  from  vejry  power-, 
ful  reasons,  to  lose  their  tinning  soon,  without  its  bfeingp* 
possible  to  prevent  it,  although  in  kitchens  this  accident, 
may  be  obviated.  ,   . 

All  those  operations  of  cooking,  which  cannot  be  ter-., 
minated  without  a  degree  of  heat  supericw  to  tha^  of  boil- 
ing water,  fuse  the  greatest  part  of  the  tinning,  and  re- 
duce it  into  grains  like  shot,  as  the  tin,  which  .is*,  not 
combined  with  the  copper,  falls  to  the  bottom  of  the^ 
boilers,  a  moderate  degree  of  beat- being  suflQlcient  to 
liquefy  it.  . 

The  continual  friction  which  inevitably  takes  place 
tluring  the  preparation  of  pastes,  extracts,,  and  confec- 
tiopary,  which  are  strongly  agitated  with  wooden  spa^^ 
tules,  tends  also  very  speedily  to  destroy  .^he  tvnnipg.  W^ 
cannot  therefore  oblige  the  roanufactuFere  or  workmen 
employed  in  this  labour  to  cover  the  copper  with  a  p^e^ 
servative  which  would  be  of  no  duration^  and  whioh  would 
be  very  expensive  if  it  should  be  renewed  as  often  as  it 
was  destroyed.  In  all  the  arts  there  are  certain  prac^ces^ 
which  the  la^ys  can  never  prescribe ;  but  the  philosophic 
legislator  brings^  it  about  that  they  receive  their  sanction 
from  the  probity  of  the  man  himself  who  carries  them 
into  execution. 

Even  those  who,  for.  some  time  past,  professed  a  doc* 
trine  entirely  opposite  to  these  trutlis,  have  confirmed 
them  when  they  thought  least  of  it ;  so  difficult  is  it  for 
a  person  to  avoid  falling  into  contradictions  when  be 
speaks  contrary  to  bis  own  conviction.    On  one  pf  the 

arts 
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art*  in  which  vigilance  against  the  dangers  of  copper  is 
of  the  most  essential  consequence^  a  law  has  been  im- 
posed ^  to  be  always  provided  with  three  coppqr  iitensiU, 
tinned  according  to  the  new  method ,  namely ,  an  alern^ 
bic,  a  basin,  and  a  capsule.  Bv^t  where  is  the  labora- 
tory,, however  small,  in  a  capital,  where  we  do  not  find 
twenty  utensils  of  this  kind,  of  all  capacities  ?  There  is 
not  a  day  that  the  workmen  are  not  obliged  to  make  fifty 
pounds  or  more  of  syrup,  and  sometimes  of  three  or  four 
different  qualities.  Could  they  make  them  in  one  of  the 
three  pieces  tinned  according  to  the  regulation  ?  These 
pieces  will  be  kept  by  them  in  order  to  satisfy  the  vigi- 
lance of  the  magistracy,  if  it  be  required,  rather  than  to 
fulfil  the  intention  of  the  law,  and  they  will  always  en- 
deavour to  have  them  of  the  smallest  size.  There  are 
alembics  of  a  capacity  of  8^  10,  and  20  arrches,  for  ma* 
king  arquebusade,  orange-flower  water,  peppermint  wa- 
ter, &c.  Will  they  perform  these  distillations  in  the 
small  alembics  tinned  according  to  the  new  method  ? 
What  is  a  single  tinned  basin  for  the  use  of  a  whole  shop  ? 
-Xhu^  aH  thjpse  regulations  will  prove  to  be  illusory,  and 
fall  very  short  of  the  purposes  intended  to  be  answered 

by  them. 

8;    Cf  Lead. 

All  that  h^s  just  been  said  of  copper  applies  equally  to 
lead.  If  the  oxyde  of*  this  metal  comes  to  mi?c  with  the 
aliments,  or  with  the  ambient  air  which  the  plumbers 
'and  colour-grinders  are  obliged  to  respire,  it  occasions 
those  terrible  colics  and  other  disorders  which  Dr.  Lu- 
^uriaga  has  sp  learnedly  described.  But  lead  in  the  mass, 
bullets  and  .shot,  which  we  introduce  so  frequently  intp 
our  stomachs  }n  eating  game,. do  not  expose  us  to  very 
■imminent  dangers.  Tfiis  metal  is  not  at  all  to  be  feared 
e.^cept  in  the  alimentary  panal ;  for  we  daily  see  soldiers 

Jl  %  who 
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who  bare  bullets  inclosed  in  tbeir  muscles,  and  who  ihxilk 
pass  their  lives  without  experiencing  any  inconveniences 
from  them  ;  which  is  owing  to  the  circumstance  that  lead 
is  oxydated  but  very  slowly,  even  in  humid  mediums  or. 
bodies. 

9.  Of  Zinc. 

Respecting  zinc,  tal^en  in  substance,  we  have  oply  ilU 
,  ascertained  facts^  which  consequently  obliges  us,  on  thi^ 
subject,  to  embrace  the  doubtful  side.  Patrin  a8sert9,  aft 
has  already  been  observed*,  that  zinc  is  prescribed  in  Ger- 
many as  an  emetic  and  purgative.  On  the  othe^  hand^ 
La  Folie  tells  us  that  he  has  made  different  animals  take 
it,  without  its  having  caused  them  any  accident  I  aai 
much  disposed  to  judge  of  zinc  as  La  Folie  does. 

This  philosopher,  bis  friends  at  Rouen,  the  Abb£  Ro- 

zier,  author  of  the  "  Journal  d^  Physique,'*  Dr*  Lap- 

lanche,  at  the  request  of  the  fiiculty  of  medicine  at  Paris| 

and  several  other  persons,  have  tasted  aliments  prepared 

in  pots  tinned  with  zioc^  witbotit  having  experienced  any 

inconvenience  from  them.    With  respect  to  the  oxydated 

zinc,  though  the  flowers  and  the  sulphate  of  zino  are  re^ 

garded  as  emetics,  there  is  reason  to  believe  that  it  ought 

to  be  considered  in  the  same  light  as  those  of  iroo»  tin^ 

&c.  on  account  of  the  forte  with  which  it  retains  the  oxr 

ygene.  Sage  relate!^  that  the  flowers  of  zinc»  which  raise4 

themselves  in  the  fortn  of  thick  clouds  from  the  fusion  of 

broDze,  did  not  occasion  any  inconvenience  to  the  worla^ 

men  in  the  foundery  of  Doiiay.    But  if,  ojp  the  one  handj^ 

this  oxyde  is  innocent  in  the  internal  use  which  is  made 

of  it,  we  shall  not  venture  to  say. as  much  of  its  combi* 

nation  with  vinegar^  or  of  the  acetate  of  zinc.     I  do  not 

know  whether  ^e  might  with  safety  take  doses  of  any 

considerable  magnitude  pf  this  mietaiiic  salt^  mixed  with 

pur  aliments^ 

The 
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Tbe  review  which  I  have  just  given  appears  to*  me  stif* 
Relent  to  afford  the  notions  which  we  require,  in  order  to 
enable  us  UQW  to  judge  of  what  we  wish  to  know  respect** 
log  the  ordinary  tinning.  And  what  have  we  to  feat 
with  respect  to  the  lead  which  is  an  ingredient  to  tho 
tinning  }  Is  it  the  l«ad  itself  as  metal  ?  is  it  its  oxyde,  or 
else  its  diissolulions  ?  It  is  from  experiment  th^t  we  niiM 
expect  the  solution  of  these  problems. 

PARt    ni. 

Erpirimmts  upon  Tinning. 

I  csRMed  ^e  pilates^  of  copper,  each  a  square  foot,  t5 
be  tinned,  in  order  to  know  with  accuracy  the  whole  de- 
tail of  this  operation,  wbioh  consists,  as  is  known,  in 
scr/iping  the  metal,,  ia  order,  to.remove  from  it  ^he  parti-^ 
des  of  oxyde,  wbicl^  would  impede  the  adhesion  of  the 
tin  to  the  eepper*         .... 

I  shall  okift  them-b^re  in  the  order  of  the  losses  which 
they  uuderwent-in  the-scraping, 

The  first  lost    .*.*-««  288  grains* 

The  second  lost    -    ^    -    ^    -    ^  S50 

The  third  lost 355 

The  fourth  lost 560 

The  fifth  lost  .    .    ^    .    .    ^    .  393 

We  see  from  these  results  that  the  quantity  of  metal 
lost  in  the  scraping  is  very  variable ;  and  that  it  is  in  the 
power  of  an  eviMisposed  workman  to  cause  the  pieces 
Vhich  are  intrusted  to  him  to  undergo  a  great  loss,  with« 
but  the  owner's  being  able  to  perceive  it,  or  even  to  com« 
plain  of  it ;  for  tbe  workman  claims  the  right  of  being 
his  own  judge  with  respect  to  an  operation  which  he  as« 
serts  to  be  nece^^ry  for  the  applicatjo;^  of  the  tinning* 

Thisi 
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This  loss  may  not  exceed  two  grains,  as  we  see  by  the 
number  288,  the  double  of  144,  which  represents  the 
square  foot;  but  commonly  it  is  two  grains  and  a  half; 
for,  at  an  average,  the  number  144  is  contained  two  and 
a  half  times  in  that  which  expresses  the  loss. 
'  It  was  now  necessary  to  ascertain  the  quantity  of  tin 
which  regularly  attaches  itself  to  the  copper  in  the  op«* 
ration  of  tinning. 

My  five  plates  and  a  pot^  spraped  and  weighed  accu* 
rately,  came  from  the  operation  with  the  following  aug-r 
mentations,  which  I  shall  specify  here  in  arithmetical 
order,  30  that  the  differences  may  be  more  easily  re^ 
in^rked, 

•    A  pot,!  having  a  surface  of   144  inches,    bad   ac* 
quired     ----^•---«-    140  grains,    ' 

:  •    .    The  first  plate,  of  an  equal  surface,  144 
The  second     -------178 

The  third  -  ^  ,  -  •  •  •  ,  SOO 
The  fourth  -.-•••-  2O8 
The  fifth    .-...--.    ^    230     , 

We  see  by  this  a.ccQnntthat  the  tin  applies  itself  to  the 
copper  in  d^  very  varisd^Ie^maimer  ;  but  the  attraction  of 
thte  copper  for  the  tin  being  equal  in  all  the  points  of  the 
superficies,  this .  difference  of  weight  depends  upon  the 
more  or  less  powerful  pressure  which  the  wprkman  em- 
ploys in  order  to  remove  the  excess  of  tin  j  whence  it  re^ 
suits,  that  the  workman  has  it  in  his  option  tp  tin  one 
piece  ih  a  richer  matiner  than  another.  We  ought  not, 
however,  in  this  second  operation,  to  judge  in  the  sanje 
manner  as  in  the  first,  for  he  may,  for  his  pwn  interest's 
sake,  press  the  tinning  as  rbuch  as  he  will,  without  doing 
any  injury  to  his  work  ;' since  it  is  evident  that  the  por- 
%\oii  of  tin,  which  adheres  only  to  the  tin  itself,  melts, 
;     J  *  '  and 
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and-  falls  |to  the  bottom  of  the  isX  at  the  first  impression  of 
h«at,  whilst  that  which  adheres  to  the  copper  (and  it 
is  iq  this  that  the  tinning  consists)  cannot  be  fused  by  so 
low  a  degree  of  heat. 

We  see  also,  that  a  good,  tinning,  which  is  not  use^ 
lessly  overcharged,  Consumes  only  a  grain  of  tin  per 
square  inch  ;.  that  the^  mediuip  quantity  is  commonly  » 
grain  and  a  half ;  and  that,  finally^  in  order  to  presenrsr 
our  utensils  from  verdegris,  we  are  obliged  to  sacrifice 
two  pounds  and  a  half  of  copper  for  the  purpose  of  apur 
j4ying  to  them  one  pound  and  a  half  of  tm^ 
.  The  tin  for  which  tlie  brazier  demands  to.be  paid  is  not 
merely  that  which  he  applies  to  the  copper, .  but  also  thaft 
which  he  loses  in  the  furnace  and  in  the  operation  of  the 
rubbers  which  be^mploys  foi*  the  tinning.  The  scrapiogs 
of  copper  which  he  collects  cannot  be  considered  as  a^. 
equivatlent  for  the  tin  which  he  employs^  because,  not  being 
pure  copper,  he  cannot  s^U  them  for  more  than  fourteen  or 
fifteen  quartos  *  tbe  pound,  a  price  always  very  inferior  to 
that  of  copper,  and  even  of  tin.  This  difference  proe«edi 
from  the  circumstance  that. these  scrapings  formaconi' 
pound  of  copper,  brass,  tin,  and  lead,  and  the  founders 
consequently  can  employ  them  only  for  augmenting  tbe 
mass  of  those  large  pieces  of  cast  metal  which  do  uot  re* 
quire  to  have  the  brilliancy  of  copper  or  of  brass. 

On  the  Duration  and  the  Causes  of  Destruction  of  Tinning^, 

The  tinning  with  pure  tin  has  a  silvery  white  colour  f 
and  if  some  vapour  impairs  its  brilliancy,  it  becomes  a 
little  yellowish^ 

The  tinning  witli  a  third,  a  quarter,  or  a  half  part  of 
lesad>  in  short  the  old  tinning^  has  a  more  brilliant  as- 

•  About  eigbl'jpence. 
■        .  l>ect. 


Digitized  by  VjOOQ IC 


1(M  Inquiries  r^spactirig  th^  Umdng 

pecty  k«  colour  approaches  ta  that  of  glaas  eenltmitig^ 
nereury.  Tbis  tifimng  is  very  different  from  the  former^ 
and  iho  workman  distinguishes  at  first  sight  the  tinning 
which  contains  lead.  Let  us  now  examine  the  causes 
which  destroy  the  tinning,,  and  (iie  risk^  to  which  out 
health  k  exposed  by  the  tinnings  which  contain^  accord^ 
Ing  to  the  custom  of  braziers,  a  third  part  of  lead. 

The  Cfiuses  of  tbis  destruction  are  of  two  kinds. 

The  first  is  the  ero$ion  to  ^\^ich  the  tinning  is  exposed 
from  the  friction  with  metal  or  wooden  spoons,  whieh  ^ 
cooks  use  for  stirring  the  matters  wfaieh  are  prepansd  in 
boiling  fat,  lie.  but  still  much  more  from  the  daily  scour-* 
ing  with  sand. 

Tlie  second  depends  upon  the  sc^ution  which  the  tin 
may  experience  from  the  acids  of  vinegar,  of  lemons>  oT 
currants,  &c.     Let  us  return  to  the  first  cause. 

There  are  detached  from  a  too  thick  tinning,  during 
the  first  days  of  use,  some  small  drops  of  metaly 
which  fall  by  their  own  gravity  to  the  bottom  of  jthe  ali^ 
Diefits,  and  which  rarely,  or  at  least  in  very  sbmH  quan* 
ttty,  are  transferred  from  the  pot  into  the  dish,  becaose 
it  is  equally  rare  that  tlie  cook  does  not  perceive  tbem. 
If  this  metal,  which  is  in  the  form  of  smaH  shot,  comes 
upon  the  table,  it  likewise  rarely  happens  that  it  is* 
swallowed,  because  the  tongue  discovers  and  rejects  it  f 
and  thus  very  little  of  it  ever  comes  into  the  ston^ach. 
B^t,  finally,  whether  it  -be  swallowed  or  not,  we  have 
i^^cient  inforo^atioD  to  appreciate  the  danger  .which 
Qight.re^It  frpm  it.  No  one  liasy^  comidaiQed  of  tiiesft 
small  metallic  grains  any  more  than  of  tbe  JeadA»  shot; 
wiiich  are  foi^id  in  the  pieQei^  of  the.  game  whkh  we  eat. 
.  A  pot  freed  from  all  the  superfluities,  of  ita  tioi^mg^ 
w^ich  is  not  generally  done  with  all,  has  no  more  parti- 
cles which  could  mi^  with  the  aliments^  excepting  those 

which. 
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'which  the  iron  spoons  might  detach  from  it,  when  fa- 
rinaceous matters,  herbs,  &c.  are  fried  in  it.  And  even 
these  particles  are  in  such  small  quantity  and  so  insigni- 
ficant, that  their  existence  may  really  be  doubted.  ,  But 
admitting  that  they  exist,  it  must  however  be  agreed 
that,  being  distributed  in  a  mass  of  aliments  that  is  to 
be  consumed  by  five  persons  at  least,  not  the  tenth 
part  of  a  grain  will  be  introduced  into  the  stomach  of 
each. 

Suppose  now  that  the  tinning  has  been  made  with  one 
half  lead  j  which  is  the  poorest  tinning,  the  lead  which 
will  then  come  to  the  share  of  each  person-  will  be  the 
twentieth  part  of  a  grain.  What  can  we  now  have  to 
fear  frjom  the  twentieth  part  of  a  grain  of  lead,  when 
we  are  in  the  habit  of  swallowing,  in  leaden  shot,  forty, 
nay  a  hundred  times  that  quantity,  without  finding  our- 
selves incommoded  by  it. 

Arsenic,  alloyed  in  the  porportion  of  a  fifteenth  with 
tin,  ceases  to  be  a  poison,  as  Bay  en  has  proved.  What 
then,  I  repeat,  can  we  have  to  fear  from  a  few  particles 
of  lead  alloyed  with  tin  ? 

The  tinning  of  a  pan  that  has  a  surface  of  a  foot  is 
not  destroyed  by  the  friction  with  the  spoons  in  more 
than  half  of  its  surface,  for  the  area  .of  the  bottom, 
compared  with  that  of  the  lateral  parts,  is  nearly  in 
this  proportion.  In  a  house  where  the  cook  has  any 
regard  for  the  health  of  the  family,  they  do  not  wait 
till  the  whole  of  thebottom  of  the  pan  is'become  bare, 
'before  they  have  it  new  tinned.  The  tinning  of  this 
utensil  is  always  made  with  a  third  part  of  lead,  be- 
cause a  larger  proportion  would  too  much  impair  that 
•brilliancy  to  which  the  cook  is  accustomed  in  this  ar- 
ticle. The  brazier  therefore,  who  wishes  to  keep  his 
custom,  will  deviate  as  little  as  possible  from  this 
proportion. 
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The  tinning  of  this  uten»il,  which  is  employed  daily, 
lasts  at  least  a  month  and  a  half,  according  to  the  calcula- 
tion made  by  braziers  and  cooks. 

The  tinning  with  tin  and  lead  does  not  leave  more  than 
a  grain  to  the  inch  of  copper,  because  the  alloy  being 
more  fluid  than  if  it  were  merely  tin,  it  is  wiped  cleaner 
off  with  the  scrubber. 

If  the  bottom  of  this  pan  has  lost  all  its  tinning  in 
forty-five  days,  it  has  lost  about  seventy-two  grains  of 
its  weight,  of  which  a  third  is  lead,  that  is  to  say  twenty- 
four  grains.  If  we  now  divide  these  twenty-four  grains 
by  forty-five  days,  we  shall  find  that  there  has  been 
detached  from  it  |4  of  a  grain  per  day,  or  half  a  grain  of 
lead  alloyed  with  tin  ;  and  finally,  dividing  this  half 
grain  between  five  persons,  each  will  receive  only  a 
tenth  of  a  grain.  But  in  order  that  this  shall  take  place, 
we  must  also  suppose  that  the  daily  scowering  has  not 
detached  from  the  bottom  of  the  pan  a  considerable 
part  of  its  seventy-two  grains  of  tinning  ;  which  is 
contrary  to  all  probability.  It  must  therefore  be  ad- 
mitted, that  if  the  tin?ied  copper  pam  caused  fatal  accidents^ 
these  accidents  are  owing  more  to  the  copper  than  to  the 
tinning  of  tlie  utensil^  which  the  poor  have  not  always  the. 
oneans  of  having  tinned  as  often  as  they  might  wish. 

It  results  from  all  that  has  been  said,  that  the  lead 
which  the  aliments  cause  to  detach  itself,  even  from 
the  worst  tinning,  amounts  to  so  very  small  a  matter, 
compared  with  the  shot  which  is  so  frequently  found 
in  the  game  that  we  eat  every  day,  that  it  would  be 
alarming  ourselves  without  any  reason,  to  fear  the  ac- 
cidents that  might  result  from  it ;  whence  I  conclude  that 
t'le  terrors,  which  are  endeavoured  to  be  excited  un- 
der tkis  first  point  of  view,  are  at  least  without  foun- 
datiour 
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We  shall  now  proceed  to  examine  the  tinning  with  re- 
gard to  its  solubility,  and  ascertain  by  actual  experiment 
in  how  far  we  have  reason  to  apprehend  the  results  of  this 
iA)hition. 

Of  Tinning  J  considered  as  an  Alloy  soluble  in  the  Acids 
which  enter  into  the  Composition  of  the  Aliments. 

I  caused  eight  pots,  of  the  capacity  of  about  twenty 
ounces  each,  to  be  tinned  ;  the  tinnings  being  prepared  in 
the  following  order, 

1.  Of  pure  tin  ; 

2.  Of  tin  withfiveper  cent,  ode^d', 

3. with  ten  per  cent, 

4.  ■  with  fifteen  per  cent^ 

5.  \^\\h  twenty  per  cent. 

6.  with  twenty-five  per  cent. 

7. with  thirty  per  cent, 

8.  with  fifty  per  cent,  ^ 

9.  Of  pure  lead. 

These  eight  tinned  pots  were  placed  upon  the  samt 
furnaces  with  a  pound  of  red  vinegar,  which  was  boiled 
in  them  till  the  quantity  was  reduced  to  one-half. 

The  vinegar  of  each  p9t  was  then  poured  into  a  mat- 
trass,  where  it  was  kept  for  forty-eight  hours,  in  curder 
to  leave  the  molecules  which  rendered  it  turbid  time  to 
be  deposited^  Each  sediment  was  separated,  washed  se- 
veral times  with  clear  water,  and  afterwards  kept  moist 
in  the  same  vessel. 

The  acetous  liquid  which  belonged  to  these  eight  sedi- 
ments was  diluted  with  a  quantity  of  pure  water  equal  to. 
the  loss  which  it  had  undergone  by  the  boiling,  and  each 
liquid  was  afterwards  divided  in  two  mattrasses. 

From  this  operation  resulted  three  claims,  of  eight 
pnattrasses  each,  which  contained, 

g  2  Th« 
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The  first  and  ^le  second,  the  vinegar  diluted  with  pure 
water,  and  divided  in  two  bell-glasses ; 

The  third;  the  washed  and  moist  sediment  which  be- 
longed to  each  pound  of  vinegar. 

I  afterwards  threw  into  each  mattrass  of  the  first  class 
about  four  ounces  of  solution  of  sulphate  of  potash. 

Into  each  mattrass  of  the  second  class  I  put  about  four 
ounces  of  hydro-sulphurated  water. 

And  into  each  mattrass  of  the  third  class,  an  equal 
quantity  of  the  same  water. 

Let  us  now  see  the  results  of  these  mixtures. 

When  a  liquor,  such  as  wine,  vinegar,  &c.  contains 
lead  in  solution,  the  sulphate  of  potash  precipitates  it  in 
the  form  of  a  white  powder,  of  which  136  parts  con- 
stantly correspond  to  100  parts  of  metal. 

When  a  liquor  contains  lead,  copper,  and  tin^  the  hy- 
diro-sulphurated  water  manifests  the  presence  of  each  of 
these  mixtures  by  the  different  colours,  and  separates 
them  with  the  greatest  accuracy. 

When  a  sediment  contains  one  or  other  of  these  three 
fl^etal,  its  colouf  becomes  extremely  dark. 
'  The  first  class  did  not  iwoduce  any  white*  powder  ;  it 
therefore  did  not  contain  lead. 

The  second  gave  a  light  clear  brown  sediment,  which 
indicated  the  presence  of  tin. 

The  sediments  of  the  third  class  did  not  cliange  their 
colour,  whence  I  inferred  that  they  did  not,  contain  any 
Ojetallic  part. 

From  what  has  been  said  it  must  be  inferred^  that  vi^ 
riegar  boiled  in  tin  pots,  tinned  with  alloys  more  or  less 
charged  with  lead,  does  not  dissolve  any  of  the  latter 
metal,  but  only  a  very  small  quantity  of  tin.  It  is  this 
that  announced  itself  in  the  precipitates  of  a  light  birown 
colour,  which  we  »w  in  the  rixattrasses  of  the  {second 
d.as9. 
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The  sediments  of  these  eight  experiments  contain 
therefore  nothing  of  a  metallic  kind  :  it  was  of  import- 
ance to  be  assured  of  this,  because  the  tartar  and  the  se- 
lenite,  which  formed  the  greatest  part  of  them,  would 
very  well  have  been  able  to  precipitate  and  carry  with 
them  the  lead  which  the  vinegar  might  have  dissolved. 

These  experiments  were  repeated  in  the  same  pots, 
with  very  strong  white  vinegar,  such  as  is  used  in  the 
Royal  Laboratory,  and  in  that  of  the  general  hospital. 

The  vinegar  was  boiled  in  each  pot,  and  it  was  evapo- 
rated till  it  was  reduced  to  a  fourth ;  after  it  had  been 
taken  out  of  each  pot,  diluted  with  pure  water,  and 
treated  as  in  the  preceding  experiment,  it  was  subjected 
to  the  same  examination,  and  the  results  which  were  ob- 
tained with  It  perfectly  confirmed  the  first.  But  these 
last  experiments  presented  a  peculiarity  which  did  not 
appear  in  the  first,  because  the  vinegar  was  not  equally 
strong.  It  consists  in  the  circumstance  that  the  tinning 
of  the  pots  appeared  after  these  last  experiments  of  so 
leaden  a  colour,  that  it  excited  my  curiosity,  and  in- 
duced me  to  press  it  with  my  fingers,  in  order  to  see  if 
any  thing  would  be  detached  from  it.  I  found,  in  feet, 
that- a  grey  powder  was  separated,  which  I  collected  with 
all  possible  care.  This  powder  was  nothing  else  than 
lead  divided  into  molecules,  so  impalpable  that  it  could 
not  precipitate  itself  entirely  in  the  space  of  twenty-f<3ur 
hours.  I  judged,  from  the  mere  appearance,  that  these 
sediments  were  the  more  voluminous  according  as  they 
approached  nearer  to  the  tinning  No.  8,  which  was  the 
most  charged  with  lead  ;  however,  the  most  remarkable 
jof  these  sediments  did  not  contain  quite  the  weight  of 
half  a  grain  of  it. 

After  having  well  distinguished  this  powder,  I  had  still 
^C^sipn  to  make  a  curious  observation.     I  remarked  that 

the 
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the  leaden  colour  of  the  tinnings  \iras  lighter  after  the  ac- 
tion of  the  vinegar,  in  proportion  as  they  approached 
nearer  to  the  No.  of  pure  tinning ;  so  that  with  a  little 
practice,  and  having  before  our  eyes  pieces  of  compari* 
son,  we  might  easily  indicate  the  degree  of  alloy  of  a 
tinning. 

But  the  most  interesting  circumstance  is  the  figures 
formed  by  the  vinegar  upon  the  fine  tinning :  they  pre- 
sent concentric  zones,  interlaced  in  one  another,  of  the 
diameter  of  a  peseta  *,  touching  each  other  at  their  cir- 
cumferences, the  lights  and  shades  of  which  form  so 
striking  a  contrast,  that,  whilst  they  delight  the  eye,  they 
may  at  the  same  time  serve  to  indicate  the  tinning  which 
is  made  with  pure  tin.  As  I  obtained  the  same  figures  in 
another  pot  tinned  with  pure  tin,  in  which  I  bad  boiled 
vinegar,  I  conclude  that  we  may,  by  means  of  this  solu- 
tion, ascertain  whether  any  tinning  is 'fine  or  not. 

On  reflecting  upon  results  so  unforeseen  as  those  which 
I  have  just  recorded,  and  which  prove  so  clearly  that 
lead,  which  is  ordinarily  so  soluble  in  vinegar,  is  not  at 
all  so  when  it  is  alloyed  \vith  tin,  I  shall  now  say,  that 
theory  ought  to  have  led  me  to  foresee  or  discover  them. 
It  is  an  incontestible  fact  in  chemistry,  that  tin  is  infinitely 
more  disposed  than  lead  to  become  oxydated  and  dis- 
solved. It  is  equally  well  known,  that  if  tin  enters  into 
a  solution  of  lead  it  gradually  precipitates  the  latter,  by 
depriving  it  of  the  oxygene  which  served  as  intermediary 
to  its  solution,  and  restoring  it  by  this  means  to  the  state 
of  metal. 

Such  is  the  origin  of  the  black  powder  of  which  I  have 
spoken.  The  vinegar,  in  the  first  moments  of  its  appli- 
cation^ may  very  well  dissolve  some  atoms  of  lead,  but 

*  This  is  a  coin  of  about  the  diameter  of  a  shilling. 

the 


Digitized  by  VjOOQ IC 


of  Capper^  Pewter^  and  Pottery,  \  55 

the  tin  takes  away  from  them  the  solvent  with  much  ra- 
pidity, and  precipitates  them  to  the  bottom,  without 
their  being  able  to  enter  anew  into  solution. 

But  it  will  be  said,  if  the  lead  can  by  solution,  and 
the  precipitation  consequent  upon  it,  separate  itself  from 
the  tinning,  who  can  assure  us  that  this  powder  will 
not  come  to  mix  itself  with  our  aliments,  and  occasion 
colics? 

To  this  objection  I  shall  answer,  1st.  that  in  the  cata- 
logue of  dishes  invented  to  flatter  our  taste,  there  is  none 
which  is  prepared  with  a  pound  of  the  strongest  vinegar, 
boiled  and  evaporated  till  it  is  reduced  to  a  fourth,  in  a 
pot  tinned  with  equal  parts  of  tin  and  lead  ;  2,  that  if 
fashion  should  introduce  the  use  of  such  a  sauce,  it  would 
be  very  improbable  that  the  cook  should  consider  it  an 
improvement  to  press  the  metallic  particles  with  his  fin- 
gers, in  order  to  incorporate  them  with  it.  Thus  we 
may  be  very  easy  with  respect  to  our  aliments,  as  long 
as  such  a  mess  is  not  introduced,  and  the  cooks  do  not 
think  of  such  an  experiment. 

I  must  still  mention  an  anomalous  circumstance,  which 
I  have  not  yet  had  time  to  examine. 

In  the  first  experiments  which  I  made  with  the  vinegar, 
No.  8,  tinned  with  an  equal  part  of  lead,  communicated 
something  to  the  vinegar ;  but  as  this  phenomenon  did 
not  occur  again  in  any  of  the  subsequent  experiments 
which  I  made  with  the  pots,  1  conceive  that  this  isolated 
result  ought  not  to  invalidate  the  inferences  with  which  I 
am  about  to  conclude  this  article,  and  the  more  so  as 
they  are  confirmed  in  all  their  parts  by  the  soundest  che^ 
mical  doctrine. 

It  results  then,  from  all,  these  experiments,  that  the  so- 
lution of  the  lead  of  the  tinnings  is  a  circumstance  which 
we  have  little  reason  to  fear  in  our  kitghens.    It  will  sooa 

appear, 
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appear,  that  in  order  that  this  metal  should  dissolve  in 
the  vegetable  acids,  it  would  be  requisite  that  the 
kitchen  utensils  should  be  of  pure  lead,  or  tinned  with 
this  metal  alone.  It  has  already  been  seen  that  the 
last  means  was  impossible  ;  and  it  is  not  to  be  presumed 
that  the  first  is  ever  employed  in  our  domestic  esta- 
blishments. 

The  glazing  of  ill-baked  pottery  is  assuredly  much 
to  be  dreaded,  but  tinning  surcharged  with  lead  is  not 
so  ;  or  it  must  be  proved  to  be  the*  case  by  facts  sub- 
versive of  the  best  established  truths  of  modern  chemistry. 

The  law  which  enjoins  the  mixture  of  lead  with  tin 
for  tinning  is. a  wise,  one,  like  all  those  which  emanate 
from  so  enlightened  an  administration.  The  pewtercr's 
art  ought  not  to  be  confounded  with  that  of  the  brazier. 
Lead,  by  its  nature,  is  not  adapted  to  secure  ui  against 
the  dangers  of  copper,  and  tin,  which  the  arts  have 
chosen  for  this  purpose,  may  be  employed  without  alloy. 
However  there  are  articles  which  depend  upon  the  bra- 
zier's art,  to  which  it  would  be,  if  not  impossible,  at 
least  very  difficult  to  apply  the  tinning  without  the  aid 
of  four  or  five  parts  in  the  hundred  of  lead.  Such  are 
the  chocolate-pots  and  brass  utensils  which  cannot  be 
tinned  so  well  with  pure  tin  ;  such  are  the  moulds  which 
are  used  by  pastry-cooks  and  confectioners;  such 
are  the  articles  which  present  many  entering  angles, 
alembics  with  narrow  necks,  coffee-pots,  and  other  small 
utensils,  which,  besides  that  they  are  not  in  such  general 
vse  as  sauce-pans,  are  not  exposed  to  lose  their  tinning, 
and  still  less  to  occasion  any  danger  to  the  health  of  those 
who  use  them. 

Tin  runs  better  with  the  aid  of  lead,  and  it  is  applied 
more  easily  to  all  the  interior  part  of  utensils  wh6re  the 
eye  cannot  direct  the  hand  of  the  workman. 

Kettles 
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kettles  foi*.  boiling  water,  the  bottoms  of  which  ard 
tiesttoyed  more  speedily  t}iah  the  rest,  coflee  and  cHocO'* 
late  pots  will  undoubtedly  be  sboiier  spoilt^  if  the  bottom 
is  hot  strengthened  by  d  thicker  layer  of  tin*  Tnis  pre- 
caution/, which  gteatly  prolongs  the  cluratidn,  exempts 
the  poor  froni  the  necessity  of  having  these  utensils  often 
renewed.  But  neW  pots  or  kettles  ought  not  .to  be  sold 
with  this  addjtiohal  tinning,  for  the  buyet  ivbuld  theh 
J)ay  for,  as  copjpet^,  what  is  not  such,  tvery  otie  may, 
after  having  purchased  these  articles,  have  them  strength- 
ened after  his  own  manner^,  especially  when  they  ard 
tinned  and  marked  according  to  the  law.  No  one  caa 
then  dppdse. a  custom  generally  establistied,  as  there  will 
b6  no  reason  to  find  fault  with  it.  These  additional  tin- 
tiings  ought  to'  be  made  with  three  parts  ot  tin  and  oritt 
of  lead'. 

* '  On  Pewter. 

I  thought  it  w6uld  be  iiseful,  uhder  the  Existing  cir- 
cumstances, t€»  exttm'me  pewter  witli  regard  to  its  solii- 
bility  in  the  vegetable  acids  which  are  employed  in  out 
kitchens.  ,  ^ 

I  had  several  i^(^efe  eailt  undei*  my  CiWii  inspection  in 
the  following  otder : 


No.  1 ,  ptire  tin. 

2,    -    -    -    r    $5. 

-    lead  ,.     i 

S,     •   ^        .-         -;      .-         90 

-    -    *    -   10 

4,     -,     -i     -     -     85 

-     -    -    -    15 

a,    .-     *.     -     -     80 

*     -»     -     •^ .  20. 

6j   .*     -     -     -     1^' 

-.    -:    -     -    2J 

]       h,     -     -   ,r,-   70,. 

••-.    ■.   ■-    .*•    .30 

■.•8a  •-     -    •:  ^     50-. 

.-"-",,-   -J^o 

.9,     -.    *     -     -      -. 

Purs  lead. 

Ot;  Vl.— ^EtoJlD'StRlfeS. 

.-t      • 

'Th«:e 
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HiQse  nine  vessels  nvere  filled  witli  boiliog  vinegar 
and  kept  for  three  days.  The  vinegar  of  the  eiglit 
first  vessels  was  tried  by  means  of  the  sulphate  of  potash ; 
it  did  not  present  the  slightest  portion  of  dtssblved  lead. 

'  The  ninth  was  surcharged  with  the  latter  metal  ',  buthy- 
drosulphurated  water  discovered  to  me  the  tin  which  was 
dissolved  in  the  eight  first  liquids. 

I  repeated  these  experiments  three  times    with  vi'^ 

*  negar  of  different  strength,  and  I  obtained  the  same  re- 
sult. The  tin,  which  is  always  more  soluble  and  more 
ea&yto  be  oxydated  then  the  lead,  easily  suffers  itself 

'  to  be  attacked  by  the  vinegar ;  but  the  lead  not  at  aS, 

'  and  this  for  reasons  which  I  have  explaiiie4  in  speaking  of 
tinning.  It  is  also  for  this  reason  that  the  vessels,  after 
the  vinegar  has  been  kept  in  them,  appear  6f  a  leaden 
colour.  This  surface,  denuded  of  tin,  appears  to  abound 
more  with  lead  than^the  piece  does  in  its  thickness,  but 
tlie  sligbest  friction  detachiss  tbb  Rgbt 'Stratum  whidi  i$ 
formed  at  the  sur£aee,  and  restoruft  cbe  Teslsels  to  its  ori- 
ginal state.' 

The  celebrated  Bayen  found  that  a  plate  of  pare  tin, 
which  bad  beeu'  used  every  day  fer  two  years,  had 
not  bst  more  than  four  grains  of:its  weight.    Tibial' 

Joyed  with  lead  is  harder  than  pure  tin,  and  conse- 
quently less  subject  to  mix  particles  of  its  subitance  with 
our  aliments.  What  ought  we,  or  what  can  we,  then 
apprehend  from  this  ~  pewter  ?  is  it  perhaps  the  particles 
of  metal  which' m?ght  be  detached  froiki  it  by  the  motion 
pf  the  knife  and  fork  }  Thi^is  a  grdHndleA  terror.  With 
regard  to  its  solubility  in  the  al^nefttafy  acids,  we  know 
very  well  that  the  UxoSt  inndcentbf  ibetab  constantly  pro« 

,*qp6  u«  againsrthe  dangerous  pfopfrties  of  the  other. 

^  Vaut^ueiin,  at  the  suggestion  of  the  committee  ^f 
weights  and  measures  in  France^  who  wished  to  know 

to 
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^to  ji^b^  ^xpeoM  lead  mjght  be  mis^  Tvitb  tin,  under* 
took  aa  enquiry  similar,  to  mine,  which  he  has  pub- 
lisbi^  in  the  ^iftj-^second  Tolume  of  the  AimaUs  ie 
C/umiej. p^2i%  It  will  tbece  he  seen,  that  with  the 
e;(c^ption  of  somft  piarticular  facts,  which  proceed  un* 
dpttb^dly  from  ^he  difTerence  of  the  vinegars  of  each 
country,  hu  results  are  entirely  conforn^able  to  mine. 
'  Accordingly,  I  shall  apply  to  the  pewters  the  inferences 
which  Ihaye  deduced  froj^  niy*.  incpiiries  upon  tinning, 
au)d'Sballassecj(,,that,  if  the  fears  which  sonie  have  en- 
4eavoured  to  excite  with  respect  to  the  use  of  pewter 
arQ.  entirely  destitute  of  foundation,  the  necessity  of 
iptroduciQg  innovations  in  the  pewterer's  art  is  not  sub- 
stantiated; and  that  even  if  this  art  were  capable  of 
being,  improved  with  regard  to  what  concerns  bealtli, 
we  ought  never  to  seek  for  this  improvement  in  alloys 
which  all  Europe  has  not  thought  fit  to  adopt;  for 
there  would  still  be  a  number  of  other  alloys  which 
jliight  be  tried  before  having  recourse  to  a  metal  so 
soluble  and- 40  unmanageable  as  zinc  is  in  the  operation 
oftinning. 

Let  us  now  east  a  glance  upon  the  alloys  which  are 
in  use  among  the  pewterers,  in  order  to  ascertain  their 
nclatioBS  with  that  which  we  have  just  analyzed.  Pure 
tin  is  that  which  constitutes  the  first  quality,  and  it  is 
that  which  is  employed  for  making  vessels  to  hold  ices, 
sherbet,  &c.  in  use  in  the  houses  of  the  opulent  and  those 
who  will  have  every  article  of  the  best  kind. 

The  second  quality  serves  for  making  jug^  and  plates, 
of  every  kind,  in  bouses  where  a  gr§at  quantity  of 
xnetal  ware,  and  such  as  will  last  for  a  long  time,  is 
required.  It  is  composed  of  an  ounce  or  an  ounce  and 
a  half  of  lead  to  the  pound  of  tin,  which  amounts  to 
H  or  8|  per  cent,  of  lead.     If  the  fine  tin  costs  16  reals 

T2  the 
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the  pound  when  wrought,  this  latter,  Which  Is  alotostj' 
fine,  sells  commonly  for  14  or  15  reals. 

The  third  quality,  which  is  called  the  iegtdaiion^ 
standard^  is  comuosec}  of  three  ounces  of  lead  to  the  •poun4' 
pf  tin,  which  amounts  to  15  or  16  per  cent.  'ThisiHn-: 
ping  in  cmplojred  for  sherbet-vessels,  caraffes,  saucers, 
and  other  utensils  used  in  serving  up  lemonade.  Its  jirice 
is  about  1 2  reals.        '  .   t  . 

.The  fourth  quality,  or' the  common  tinning,  i^  com-. 
fiosed  of  four  ounces  of  lead  and  sixteen  ounces  of  tin, 
which  makes  twenty  per  cent  of  the  first  metal';  if  it 
employed  fur  making  scrutpires,  sand-b6xes,  spoons,' 
candlesticks,  surgical  utensils  and  various  ^nutll  articles, 
used  for  domestic  purposes.  The  price  oFthis^  tinning  i^ 
less  than  that  of  the  other,  but  it  is  regulated  mbre* 
by  the   workmanship  than,  by  the  weight  of  the  article. 

We  see  fiom  this  sketch,  that  the  poorest  tinnitigj' 
such  as  that  of  20  per  cent,  is  uever  employed'  in  the' 
fabrication  6f  the  utensils  which  serve  for  preparing  and' 
preserving  our  aliments  and  drinks.  But,  finally,*  even' 
though  a  dishonest  pewterer  should  employ  it,  his  ^lloy' 
pan  never  be  injurious  to  health,  since  vinegar  may  be 
kept  in  vessels  allojed  with  33  or  50  per  cent' of  lead, 
without'its  being  possible  to  detect  a  sensible  quantity  of 
this  metal' in  it.  Before  porcellain  was  in  use,  the 
luxury  cf  our  forefathers  consisted  in  possessing  an  immense 
quantity  of  pewter.  It  has  never  been  asserted  that 
this  metal,  more  or  less  alloyed,  has  been  prejudicial 
to  their  health,  or  shortened  their  days.  The  history  of 
rnedicine  does  not  present  any  authentic  fact  to  prove' 
that  the  alloy  of  tin  and  lend  merits  the  sentence  of  pro-? 
scription  pronounced  against  lead  and  copper. 

TO   BE   CONTINUED   IN   OUR  NEXT. 

JExperimcfH^. 
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JSxperwiaits  mJB.  Befiections  on  the  Apparent  Hepulsimf 
'  ieiwM^  s&me  Fluids;  ^served  fy  M.  Draparnaud; 
<irA  detailed  in  -u  Memoir  inserted  in  our  preceding^ 
'  Vobinie.    By  Dr.  Joachim  Carrabori  de  Prato, 

From  the  Ankajlxs  be  Chim is,  , 

X  HE  observations,  which  Citizen  Draparnaud  relates  in 
iriie  Annaks  de  Chimie  *  of  Paris,  are  not  new ;  and  the 
jponsequences  which  he  deduces  from  them  are  faUe. 
.Severed  years  ago  f  I  observed  that  some  fluids  are  driven 
by  others  upon  the  surface  of  water ;  and  I  have  proved 
that  these  repulsions  are  only  apparent,  and  that  they 
proceed  solely  from  the  diflPerent  degrees  of  attraction^ 
Tirhich  these  fluids  have  for  the  surface  of  the  water.  Se- 
yeral  times,  in  difFerent  journals  J,  and  particularly  in 
xny  replies  to  Prevost  §,  and  in  some  letters  written  to 
Professor  Brugnatelli  ||,  I  have  insisted  upon  the  true 
cxplanatipn  of  phenomena  of  this  kind,  proving  by  de, 
cisive  experiments  that  thes^e  motions,  which  are  believed 
to  be  the  effect  of  a  repulsion,  proceed  all  from  the  same 
principle,  namely,  the  attraction  of  surface;  fromwhenc« 
it  results  that  one  fluid  being  attracted  more  than  another, 
^be  other  must  necessarily  retire  from  the  surface  on 

*  Memoire  sur  les  movcmens  que  certains  fluidcs '  recoivcnt  par  Ic 
jCOntKt  dautres  flukies,  an.  IL  No.  141.  See  vol.  V.  of  the  present 
aeries  of  this  work,  page  14^* 

t  Giorn.  Fiaic.  Medic,  di  Pavia,  17g|3,  Ann.  China,  di  Pavia  j 
ippuscoli  seelti  di  MiUns. 

:f  Giorn.  I<aHani,  ct  Journal  de  Physique  de  Paris ;  Ann.  de  Cliim. 
4ft  Pan's. 

•    §  Ann.  Chiro.  di  Pavia,   torn.  XIX.  Ann.  de  China,  dc  ParJ?, 
No.  }4S<an.  12. 

If  Ann.  di  .Chim.  di  P^via. 
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which  it  was  extended,  and  obeying  its  own  cohesion  or 
fio^oe'  of  aggregatioa  heopme  QQQcoMJM^died*  . 

I  bare  hteliy.re$ttii¥«l  Hm,  •Obj«Qft>  aad*h«ire  ptiiitttyd 
n  in  ks  cleamst  pdintof  tieif»  in  a  inemoir  MMtrtfed  in 
thedciKentU  vokuooe  of  Ibe  TcnAMctiOBs  ctf  thfi  ItelS^n 
Society  of  Sciences,  where  I  have  demonstrated,  in  tbe^ 
strictest  maniler,  that  the  attraction  of  surface  is  the  cause 
qf  the  pretended  repulsions  of  some  fluids  upon  the  surface 
qf  fluids,  and  of  some  fluids  iq)on  the  surS^ce  of  soli^s.^ 

Prpfessor  Brugnatejlii  in  extending  my  experiments 
on  the  s^ttraction  of  surface,  had  already  spoken  of  thc^ 
repulsions  r^qsQtly  obsQrved  by  Citizen  Dtaparnaudi  for 
be  hfid  repaarked  that  several  fluids  thrown  by  drop^  upon 
the  polished  surface  of  sdids,  repelled  eax^h  other ; 
namely,  oil,  spirit  of  wine,  oU  of  turpentine^  and  ether  *. 

Citizen  Drapai-naud  says  now,  that  alcohol  or  spirit  of 
wine  drives  water  and  other  liquids  from  ,the  bottom'  of 
the  vessels^  because  there  is  a  continual  emission  of  suh* 
tie  particles,  which,  ^prmipg.  an  atmosphere,  produce  the 
repulsion  of  the  water,  as  PrevosJ  has  said  of  odorous  at- 
iposphefps;  an<^  according  tp  him,  all  volatile  bodies  are 
c^a^abie  of  (^ing  tbf^  sa,pie  at  th^  ordinary  temperature  of 
the  atmpsphiqr^,  for  he  is  of  opinipn  that  they  act  me*, 
chanjcally,  that  is  to  say,  by  means  of  the  impulsion  of 
their  emanations,  ' 

B^t  let  ma  he  piuninijtted  to  oppose  to  him  some 
liicts,  and  some  reasosiog,  in  otrder  to  elucidate  the 
truth,  Water  indeed  retires  from  the  surface  of  tlie 
vessel  to  which  spirit  of  wine  is  applied ;  but  it  is*  not 
true  that  it  js  driven  by  a  repelling  force.  It  is  equally 
prroneoqs,  that  the  space  left  by  tl^e  water,  in  makin|[; 
^his  cx|iennjeat,  is  perfectly  dcy^  as  Draparnaud  says; 
but  th^rf^  succeeds  in  the  place  of  the  water  ai  slight  strik 

♦  Ano.  di  Chijn.  (li  Povi-i,  torn.  XVni. 

turn 
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turn  of  spirit  6f.  wine,  which,  soon  evaporates.  iTlie  water, 
as  well  as  the  other  !£uids  brought  together  by  Drapar* 
naud,  retire,  because  they  are  obliged  to  yield  the  sur- 
Yace  to  the  spirit  of  wine,  which  has  mpre  attraction  for 
it  than  they 3^  and  seizes  it  with  more  energy :  thus  left" 
to  themsclires,  they  become  concentrated,  tn  fact,  a 
drop  or.two  of  spidt  of  wiue,  poufed  at  a  moderate  tern- 
'perature  upon  a /plate,  for  example  one  of  porcellain,  & 
seen  to  extend  itself  upon  and  cov^r  the  surface  like  a 
irarnish }  but  this'does  not  happen  when  a  drop  or  two  of 
water  is  poured  upon  it,  because  it  has  not  so  much  at* 
"'traction  of  surface.  The  integrant  particles  of  the  water, 
which  have  a  greater  affinity  of  aggregation  or  cohesion 
with  each  other  tiian  attraction  for  the  surface  of  the 
supposeid  body,  do  hot  extend  or  dilate  themselves  in 
that  manner. 

It  is  so  true  that  spirit  of  wine  or  alcohol  attaches  itself 
more  strongly  than  waiter  to  the  surface  of  vessels,  that  if 
we  throw  a  drop  or  two  of  this  fluid  upon  a  poreellaiti 
plate,  and  after  it  has  extended  itself  upon  it,  forminga 
kind  oif  disk,'  pour  some  drops  of  water  upon  it  and  force 
them  to  take  tlie  place  occupied  by  the  spirit  of  win^, 
we  sbaD  see  the  water,  unable  to  detach  the  spirit  of  win^, 
ol>liged  to  pass  over  it,  and  the  alcohol  remain  always 
fixed  upon  the  surface  of  the  plate. 

But  I  can  produce  afi  easy  e^tpeFimenl,  which  is  in 
direct  opposition  to  the  opipion  of  Draparnaud.  1  fixed 
in  the  inid()le  of  a  porcellain  plate  a  small  ball  of  so/t 
Wax,  and  I  formed  a  cavity  in  it  with  the  head  of  a  large 
pin  ;  I  then  poured  into  this  plate  a  quantity  of  water, 
\i&ufficient  to  rise  above  the  marrgin  of  this  cavity,  withoy^ 
penetrating  into  it.  The  vessel  being  thus  prepared,  I 
(Kpjfcd  a  steawltdbtt  ^ntb  spfrit  of  wine,  and  cbirif fey^d  a 
drop  of  this  'duitf'into  the  cavity  of  the  ball,  sa  as  to  fill 

it. 
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it.  Thus  I  brought  it  tibout,  that  a  drop  of  spirit  e( 
wine  remained  surrounded  with  water  and  almost  in  con^ 
tact  with  it,  and  remained  also  below  the  level  6f  the 
water.  It  is  certain  that,  if  spirit  of  wine  were  capable  of 
exercising  an  expansire  force  by  means  of  its  emanating 
particles,  it  ought  to  have  produced  it  in  this  case  ;  but 
I  did  not  observe  any  motion  of  repulsion  in  the  water 
which  surrounded  the  drop  of  spirit  of  wine.  The  water 
remained  still  tranquil  and  immoveable,  as  if  it  had  been 
close  to  any  not  volatile  fluid. 

But  when  the  water  had  passed  the  margin  of  the  small 
cavity  in  the  wax,  it  rushed  into  it  to  find  its  level ;  and 
I  observed  the  small  bodies  which  floated  upon  the  sur^ 
face  of  the  water  remove  themselves  from  the  above- 
mentioned  cavity  whiJe  the  water  flowed  into  it.  Thi» 
proves,  that  spirit  of  wine  has,  like  the  other  volatile 
.fluids,  the  property  of  spreading  itself  upon  the  surface 
of  water,  before  it  mixes  with  it. 

In  fact,  I  have  observed  that  spirit  of  wine,  when  ap- 
plied to  the  surface  of  water  contained  in  a  ciip  in  which 
'  a  drop  of  oil  is  extended,  drives  it  away,  taking  its 
place,  and  obliges  it  to  concentrate  itself.  If  likewise 
we  apply  a  little  cotton  dipped  in  spirit  of  wine,  or  a 
drop  of  this  fluids  to  the  surface  of  water  upon  which 
some  small  pife(5es  bf  gold  or  silver  kaf  aife  floating,  we 
see  them  remove  themselves  and  fly  off.  These  small 
bodies  also  sometimes  remove  themselves  and'-  fly  oflF  at 
the  approach  of  a  small  bit  of  cotton  dipped  in  spirit  ef 
wine  to  the  surface  of  the  water  upon  which  they  lie  ;  but 
they  do  it  feebly,  and  not  with  that  celerity  as  wb6n  we 
approach  to  them  a  little  cotton  dipped  in  ether  *,  anfd 
this  because  the  spirit  of  wine,  both  in  the  state  of  fluid 

"^.See  my  rf plies  to  Prevost,  in  which  it  is  seen  that  eihcr  ie  a  fluid 
which  approaches  more  than  spirit  of  wint  to  the- nature  of  the  oils. 

*an4 
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anfiMn  that  of' vapour,  as  it  applies  itseli  to  the  siirfece  of 
Ih^  watef  ^  biis  tb(6  property  of  spreading  itself  upon  it, 
kfce'the  oify  substances. 

Bdt  if  Ve  previously  apjily  trf  the  surface  of  the  water 
a  dreg  of  the  milky  juice  of  tithynial^  then  throw,  updo  it 
smalT'piec^  of  silver  and  goW  leaf,  and  tt)uch  jt  as  usual 
ynth  a  little  coiton  dipped  in  spirit  df  wine,  or  eveii  pour 
d  drop  6t  two  of  this  fliiid.upoh  it,  we  shall  not  see  the 
small 'pieced  of  leaf  that  float  upon  it' do  as  before,  be- 
cause the  sph*h  of  win^  traverses  the  surface  of  water  oc- 
cnpied  by  a  fhiid  which  has  a  greater  attraction  for  it. 
the  case  is  Ifh'e  same  if  we  apply  to  the  surface  of  the 
ia^d^et  aiiy  fltlid,  the  most  volatile  and  the '  most  oily ^ 
ifrhen  it  'his*  previously  been  occupied  by  the  juicJe  of 
trthytnaf }  none  has'  the  power  of  driving  it  away  ;  but* 
this  juice,  as  soon  a^  it  touches  the  surface  of  the  water*, 
drives  from  it  all  the  most  volatile  and  the*  most  odprifef-' 
bus  oils,  and  obliges  theni  to  concentrate  themselves  at 
fte  extremities  of  the  vessel  in  the  form  of  small  sjiheres. 

I  ask,  from  what  cause^  if  thesd  repulsions  are  occa- 
sionfed  by  the  impetuous  efflu*  of  odoriferous  patticles, 
has  the  milky  juice  of  tithymal,  which  is  neither  volatile 
nor  odorous,  the  pother  of  driving  from  the  surface  of* 
tvater  the  most  volatile  and  most  odoriferous  fluids  ? 

Howevef,  if  we  gently  place  a  drop  of  spirit  of  wine 
ih  the  middle  of  a  plfite,  and  th<in  moisten  the  plate  with 
water  iri  such  a  mannel*^  that  it  approaches  to  a  distance 
of  only  two' lines  from  the  drop,  we  shall  see  it,  before 
it  'dilates  itsdf,'  e^tcrclsing  a  repulsion  upon  the  water 
whicih'surt^ourids  it,  es'i^iecially  if  it  approaches  too  near  ; 
alid,  in  my'opinion,  this  effect  is  owing  to  the  vapours  of 

*  '^lepimr  on  the  aU<9CUon  of  surface.  In  Trausacl.  o£  the>  linliaiii 
Society  of  Sciences,  vol.  Xf. 

Vol*  VI. — Second  Seriss.  U  the 
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the  spirit  of  wine,  which  act  at  a  distance,  not  beeausf 
the  water  is  repelled  by  a  mechanical  motion »  but  be^ 
cause,  when  they  strike  the  surface  of  the  plate,  they 
extend  themselves  over  it,  and  expel  the  water  from  the 
surface. 

If  it  then  happens  that  the  drop  of  spirit  of  wine  begins 
to  touch  the  water  which  surrounds  it,  we  immediately 
see  an  agitation  produced,  by  which  the  water  is  repelled 
with  much  vivacity,  and  the  drop  of  spirit  of  wine,  ani- 
mated with  a  new  expansive  force,  breaks  its  limits,  ex- 
tends itself,  and  causes  the  water  to  recede.  Nearly  the. 
same  is  the  case  with  a  small  piece  of  camphor.  If  we 
put  a  small  piece  of  this  substance  upon  a  pretty  large* 
plate,  covered  with  water  to  the  height  of  a  liuo,  in  such, 
a  manner  that  the  piece  of  camphor  can  touch  the  bottom 
of  the  plate,  we  shall  see  the  water  in  a  kind  of  contrast. 
aVound  the  camphor,  and  it  will  seem  that  an  expansive 
^rce  keeps  the  water  at  a  distance.  All  this,  in  my. 
opinion,  is  the  effect  of  the  attraction  of  surface  of  the 
spirit  of  wine,  and  of  the  oil  of  camphor  with  the  water. 
In  fact,  the  oil  of  camphor,  solicited  by  the  attraction  of 
siirface  of  the  water^  evaporates  with  astonishing  celerity, 
and  is  consumed  in  a  short  cime«  The  same  is  the  case 
with  the  spirit  of  wine  and  the  9il  of  eampbor ;  they  jpre-f 
cipitate  themselves  upon  the  watji^,  exteiid  themselves 
upon  its  surfacie  widi  surprising  speed,  whencf  proceeds 
the  dispersion  of  the  watar,  and  the  adiiesion  of  the  spirit 
of  wine  to  the  bottom  ^  tl^e  vessel.  The  accelerated 
evaporation  of  these  fluids  can  be  attributed  to  no  other 
cause  than  to  this  force,  namdy,  the  attraction  of  sur«. 
face,  by  which  the  cdhesionef  the  iat^ant parts,  is  ovcr-^ 
come,  and  consequently  the  expansive  force  of  the  small 
volatile  parts  which  compose  those  fluids  augmented ;  but 
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I  bav«  elsewWe  sufficiently  explained  these  pheDomena , 
relative  to  the  motions  of  caiqphoc,  upon  water  .*« ,     . 

A  jdrop  of  volatile  alkali  or  amnioniaCj  says  Drapar^ 
iiaud,  does  not  drive  the  watfr  fropi  the  bottoin  of  .th^ 
vessels  like  spirit  of  wiq^,  because  the  amioonific  has- 
much  affinity,  with  water.  But  cannot  we  say  as  piugh^ 
of  spirit  of  wine?  I^owever,  this  repulsion  aught.  t9: 
t^ke  place,  when  winter  sqrrounds  a  drop,  of:apimopiac 
as  near  to  \t  as  possible,  bqt  withpqt  tpucxhJhg  it,.4n<l^ 
y^t  this  does  not  happen^ 

A  drop  of  ammoniac  in  the  middle  ^f  a  stratum  of  sp^^. 
rit  of  wine  does  not  repel  it>  nor  produce  the  circle  or 
repession  ;  \^\xt  a  drpp  of  spirit  pf  wine  in  the  puddle  of  ^ 
layer  of  ammopiac  repels  it  arp,iind»  and  forms  the  cir^le^j 
This  shews,  according  to  Pr^parpaudi  that  the  e^paq^. 
sive  forcp  of  the  spirit  pf  wiqe  is  grp^tpr  th$in  that  of  the^' 
ammoniac. 

But  I  havp  remarked  that  ammoni^ic  has  np  fittr^ictioi^ 
of  surface,  or  at  least  very  little,  with  the  bottom  of  the; 
ye^lsy  whilst  PI)  the  pQQtrary  alcphol  has  a  great  deaU 
{.et  a  drop  of  ^mmoniap  be  poured  upon  ^  plat^  of  por* 
cellain  or  on  a  piece  of  crystal,  and  also  a  drop  of  spirit 
f>f  win^;  the  first  rc^ms^ins .  poqcentrs^tedf  and  th^.  other 
dilates  itself ;  thus  wp  spe  why  the  spirit  of  winp  repeU 
the  ammoniac  upon  thp  bottpip  of  the  ves§eH[,.  ftudwhy 
the  ammoniac  does  not  repel  thp  spirit  pf  winp. 

Besides,  if  the  expulsion  of  the  an^moniac  dpppnded 
upon  the  mejchanical  impression  of  the  pmi^natioris  of  thp 
spirit  of  wine,  it  could  scarcely  manifest  itself,  fpr.thp 
force  of  the  emanations  pf  the  spirit  of  wine  oiust  bp 

*  MecUco«phyaica!  Joomal  af  Fmria*;  Annalt  of  C^miitry  of  ^P^hf-y 

Select  Treaii^  of  Milan  j  and  Uftfrjy  i^^fo^  ^iier§  i^r^ifU  tp  Jft^ 
fi^sor  Brngnaiflli  j  Airaats  of  Chemislry  of  Pavia ;  and  the  Memoir  on 
ihe  attraction  of  surface,  vol.  XL  of  the  Italian  Society. 
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weakened  by  the  force  of  the  ^emanations  of  the.amn]Q«, 
iitac';  atid  yet  it  liidnifests^  itself  with  the  same  prompt!-*^ 
tude  as  that  bf  the  Water.  It  is  also  observed  that.sogie 
fluids  a/uiost^uafly  Volatile  and  odorous,  apj^Ued.one 
aftiei:  tfid  other  to  tHe  sime  surface,  repel  each  other. 
For  example,  the  essential  '6il  of  turpentine  repeb  naph- 
tha, *arfd  ^ther  repels  the  6sseUU^r  oif  of  turpentine^ 
fif6w  fcould'  tiis  liappen  if  the  opposite  for,ces  destroy e^d 
cJaCh  othef  ?  But  it  'happens/thus,  because  thte  essditial 
dfrbf'ftirp^titltieiias  trioVe  attraction  of  surface  than  the 
naphtha,  and  the  ether  oiore  than  the  essential  oil  of  tur- 

^  ^tit  there' is  ^n  bhservdtron  of  Draparnaud^s  which  dc- 
^r^tis  to  bfe  Uisctissed.  Hb  has  "remarked ^  tliat  ammo- 
il?ac  expels  oil  from  thfip  surface  of  vessels,  though  it  ex- 
pels-neither  ^ratfer'nor  spirit  of  wine.  I  have,  moreover^ 
feitxarketl'that  the  tnere  appfoaQh  bf  a  drop  of  ammoniac 
to  the  surface  of  the  oil  produces  in  it  ^n  evident  com-s 
faotion,  like  blowirjg.  It  appears,  therefore,  that  the 
effnuna?tifthi  bf  amfnion?ac  render  themselves  jn'fhis  man- 
ner apparent'to  th'e'e5'e,"*tlijJt1s'to  say,  by  means  of  the 
fejrpulSiVe;  power  or  the  ihechanical  ioiputse  exercised 
trpbn  the  ^11.       '  '  '  . 

'1'  do  riot  ptcftend,  nor  hjive  I  ever  pretpnd^d,  tbaiS 
therie'nray  not  be*  emanations  6f  vol^tilebbdtes  capable  of 
fenfl(*nrrg'th^ms'eltes  perceptible  totlile  sight  "in  this  sense, 
hut  only  to  sfieWttiat  several  phenomen?^,  which  pass  for 
effects  of  repulsion  caused  by  the  expansjop  of  the  vola-, 
tile  bodies,  do' not  depend  upon  this  cau^e,  bi^t  that  they 
are  effects  of  attraction  of  surface,  and  that  there  are  no 
lile^hs  bf  vendefing  perceptible  to  the  eye,  as  Benoit  Pre- 
•vi()>ieilnagines,  the  ematia^tions  cif  the  odoriferous  bodies. 

-pfatliefore  we  decide  tipotilho  effect  of  ammoniac  upoi^ 

.  .  '     ......        .  •     .    .    •  .  .   -o   .'") ; .   '    •  *  ..  -     ., 
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ojli,  ve  must  pay  jM>me  attention- ta  these  remarkable  oby 
servatioris. 

..  If  we  tbrqw  smaQ  pieces  of  silver  or  gold  leaf  upon  Ae 
stwfaee  of  ofl  contained  in  a  goblet^^  and  then  approach  9; 
drop  of  ammoniac^  we  shall  observe  a  commotion  in  the[ 
si^r^ce  of  the  oil,  -and  px  the  smaH  pi^ices  *of  metal  whicl\. 
ilQat  j^pon  it;  if  we  apply  the  drop  of  ammoniac  to  the 
s^i^e  of  tthe  oil^  the  small  bodie^  will  recede  still  morej^ 
and  we  sh^  see  this  fluid  diffuse  itself  upon  the  surfaqe^ 
in  the  most  visii^le  manner,  whilst:  it.producos  ^  agita« 
tionm^.        . ;  ,         ,     .  .        , 

If  we,p9rfocoi  jkhis  operation  upon  wate^,  that  is  ta 
say,  if,  after  having  thrown  upon  the  surface  of  wa(;er^ 
contained  in  a  similar  -vessel^  very  %ht  bodies,  as  for 
^aoiple  small  pieces  of  metal  leaf  or  raspings  of  i^rlpn 
weapproaqha^^apply  t9  itadrop  of  ammoniac,  no  mos> 
tioi^  will  take^placCr  The  «ame  will  be  'the  case  if,  ill 
place  of  wateTji  we  use  spirit  oil^  wine,  or  aay  other  ,not-r 
oily  fluid ;  hifi^  if  in. place  of  these  floating  bodies,  them 
is  a  drop  or  two  of.  oil  upon  the  water,  this  will  es^peri-* 
Tfice  a  commotion  from  it.  If  we  approach  the  drop  of 
an^moniacr  perpendicularly  to  the  oil  floating  upon  the 
water,  it  causes  it  to  dilate  when  the  whole  of  the  oil  is 
in  the  form  of?  d^opt;  and,  when  it  i^  spread  out  in  the 
form  of  a  p^lliole,  it  divides  and  scatters  it.  If  we  squeeze 
a  piece  of  prang?',  peol  ov^r  the  surface  of  water j  and 
afterwards  appr^>ach  to  it  a  drop  of  ammoniac,  we  shall 
remarjs,^  at  all  the  oily  points  with  which  the  surfece  of 
the  water,  is  sprinkled,  that  ft  slight  agitation  tfikea 
(Pbce,    ... 

It  seems  therefore,  according  to  these  experimentj^ 
that  ammoniac  r^enders  the 'emanations  upon,  oil  sensible 
to  the  4gh^,  ?iQt  by  A  mechanical  impulsion,  but  by  « 

physical 
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physical  action,-  shicbit  dees  not  manfffesi  itself  upon  the' 
other  fluids. 

•it  trannot  be  doubted'j  ^nat'Ae  imptahe  or  tfic  expansive 
fcrceof  the  ammotriacal  eroathations*  ought  to  act  indi-' 
xrhnfnately  upon  all  bodfes^  and  communicate  to  all  the 
jtetme  impillsion,  wheni  thejr  can  lioVe  freely,  and  a  dropji 
of  animamac  approved  to  ihk  surfetre  of  spirit  of- wine,* 
fcecatrse'it  is  equally  Ifghfi  if  not  lighter  than  ofl.  I  hive* 
indreoter  found  that  antmoniac,  when  Approached  to  the 
•tneke  crf^a  candfe  that  is  tunicd*  by  the-  slightest  breathy' 
does  not  produce  any  motion  in  it :  thu&  the  effect  of  am- 
jnoniac  ttpoR  oil'  cannot  be  attrtbilted  to  9^  mechanical 
action.  ... 

But  here  is  a  ^jroof  which  admits  of  no  reply.  If  wer 
liR^w  raspings  of  cork  upon  watei*,  and  then  lEipproach  a 
drop  of  ammoniac  to  them,*  no  motion  is  produced.  But 
JF  we  take  another  qtiahtity  of  coric-raspings,  and  ha^ng 
rubbed  them  between  the  fiugei*s  smeared  with  oil,  throw 
tfjcm  upon  the  surface  of  Water  in  -ahother  glass,  and 
again^  appi-oach  a  drop  bf^nimonislc-to  them,  then  all 
tbe^  small  bodies  will  move  in  a  surprizing  manner.  If 
we  throw  wheat-flour  ^nto  another  glass  df  water,  the 
appi'oach  of  the  drop  bf  la'm'moniac  WiH  not  cause  these 
suMLlFtnolecttles  to  fnovef,  but  iP  we  thSrowtnto  it  the  flout 
ofafoionds,  which  is  oily,  it  will  cause  them  to  move, 
and  to  fee  precipitated  t6'thei  bdttofti  of  -the  vessel.  The 
same  experiment,  repeatedin  a  thousand  different  ways^ 
will  al\vay!r  confirm  rty  conclusion,-  namely,  that  the  ac^ 
tton' of  amtnoniac  renders  itself  sensible  upon  the  oils^, 
and  upon  all  matters  that  are  oily  or  impregnated  with 
-oil.    .    :  •.''  '      'J      J    \  •■*'        ....<: 

Ithinlr;  therefore  i  that  I'bave  demonstfatted,  that  the 
'repnlsioft  ^hich  ammoniac  exerts  iipon-o3,  is. not  an  ef- 
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feet  of  the  force  of  jits  ^ emanations  or  vapours,  and  I  be*^ 
lieve  that  it  ought  to  be  attributed. to  the  attractioa  (if 
surface  which  amoioniac  has,  both  in  the  fluid  staCe  mA 
In  that  of  vapour,  with  the  oil  itself,  conjointly  with  a 
chemical  attraction,  which  results'  from  the  changes  which 
oil  undergoes  ^vhen  it  is  exposed  to  the  effluvia  of  amzno- 
niac«  This  phenomenon  .is  to  be  explained,  in  my  opn 
nion,  in  the  same*  mantieV  as  that  of  a  drop  of  water  ex- 
posed in  the  middle  of'a  stratum  of  water ;  that  is  to  say^^ 
that  the  repulsive  power  which  the  ammoniac  seems  ia 
e:xett  upon  the  oil,  proceeds  from  the  expansion  of  the 
ammoniac,  or  of  its  vapours  upon  the  oil^  by  means  of 
tJie  attraction  of  surface.  .'       . 

In  fact,  if  we  throw  a  drop  of  ammoniac  upon  the  bot- 
tom' of  a  Vessel,  and  pour  around  it  a  very  little  oil,  im 
stich  i,  matiner  that  it  surrounds  the  drop  of  ammoniac, 
spread  out  the  bil  with  the  finger,  and  approach  ammo- 
mac  to  it,  we  shall  see  the  oil  recede  ;  but  when  it  comes 
to  touch  it,  we  then  see  the  drop  of  ammoniac  break  Its 
Jilmits,  extend  Itself  over  the  oil,  and  disperse  it  witk 
astonishing  celerity. 

'  The  ancients  would  have  attributed  it  to  an  antipathy 
between  the  ammoniac  and  the  oil ;  but  these  chimerical 
notions  have  vanished  before  the  light  of  experimental 
philosophy.  It  does  not  appear  that  the  repulsions  be*- 
ttreeii  the  different  fluids  can  now  be  supported,  after 
the  laws  of  attraction  of  surface  which  I  have  ob* 
served  *. 

*  See  my.  cpeojiQir  on  the  attracilon  of  surfaci:  at  the  plaice  ciDed* 
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Bttract  ofaMemoitof  M.  Payss^,  frinctpd  Apothecarif 
to  the  Cantp  at  Vtrechty  on  the  Preparation  of  som^  of 
the  Oxydes  ^  Mercuvj)  in  the  large  Way. 

By  M.  Parmenti^r*, 
From  the  Akkaucs  dr  Quiuitf. 

A  HAVEI  formerly  aonoUQced.the  details  Which  I  am. 
iibout  to  present  to  tb«  reader  on  the  procifssie^  which 
the    Dutch   employ    in    the  large    wiiy  fot  preparing, 
the  ted   sulpharated   oxyde  of  mercury   aq4   the  red. 
Qxyde  of  mercury  by  the   nitric  acid,     M..,  Pay3s6,  to 
whom  we  are  under  this  new  obligation ^  does  not  lo^. 
an  instant  in  availing  himself  of  thi;  advaiitag^es  afforded 
him  by  bis.  residence  in  Holland ;   be  seizes  every  op- . 
portuuity  of  visiting  the  manufactures  m  hich  ate  so  nu-* 
merous  in  this  country,  as  WeR  as  the  cabinets  of  thef., 
curious  ^vhich  may  serve  fof  his- instruction.     The  d.is'-' 
gusts^    the  difEcuIti^s  of  aU  kinds  which  he  ha^  exper 
rienced  in  procuring  iadntission  into  the  Wods-rsbop^^  serve- 
to  demonstrate  the  ardour  of  his  zeal  for  th^  sciences 
and .  the  arts ;  but  in  the  mid^t  of  the  obstacles  and  in- 
conveniences which  meet  the  traveller  in  the  way  of  his  - 
rqisearches^  he  frequently  obtains  a  compensa.tion' for  the 
labojLirs  which  he  undergoes  and  the  samfices  .w^ich  he  . 
makes,  wheh  he  is  so  fortunate  as.  to  meet  Wjith  some, 
objects  adapted  to  gratify  his  desire  of  adding  to  his  know- 
ledge, and  enriching  his  country  with  the  discoveries  of., 
the  industrious  nations  whom  he  has  occasion  to  visits 
Such  is  the  enviable  Ipt  of  M<  Payssfi,  who  has  already 
procured  detached  information   upon  a  variety  of   \u* 
teresting  subjects ;  and  how  Valuable  that  information  is 
will  be  easily  judged  from  the  extract  which  I  am  about 
to  give  from  the  last  memoir  which  this  chemist  has 
ti^ansauiled  to  ne. 

Bed 
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Eed  sulphwated  Oxyde  of  Mircury* 

This  substance  is  prepared  only  in  the  ipanufactories 
at  Amsterdam  y  the  most  considerable  of  which  is  that 
irhich  belonged  to  the  late  M.  Brand.  M.  Payss6  was 
present  at  an  operation  in  which  about  400  kilograinmds 
'  (SCO  lbs.),  divided  in  two  apparatus,  were  prepared.  Hb 
followed  the  detuls  with  all  the  attention  ia  his  power ; 
and,  after  baring  compared  them  with  those  which  M. 
Tukert  has  published  in  the  fourth  volume  of  tbe  ^<  Aimalea 
de  Chimie/'  year  1790,  p.  25,  he  found  only  very  slight 
differences  in  them,  so  that  the  description  of  the  A^s^ 
sterdam  author  must  be  considered  as  very  nearly  accu- 
rate. The  circumstances  which  he  omitted  are  as  fol« 
]ow^.  He  has  tiot  spoken  of  the  duration,  or  of  theco* 
lour  of  the  flame  which  proceeds  from  the  combusdoa 
of  tbe  combination  of  the  sulphur  and  mercury  wMch 
is  prepared  beforehand  and  introduced  into  the  apparatus. 
This  flanae,  the  disengagement  of  which  is  extremely 
rapid,  presents  the  most  varied  colours,  at  first'  of  a 
vivid  dazzling  white,  elevating  itself  at  least  twelve  de^ 
cimeters  above  the  dome  of  the  fiirnace,  afterwards  yellow 
and  white,  orar^  yellow,  blue  and  yellow,  giving  rise 
then  to  green,  violet,  and  at  length  blue  and  green  tinges; 
its  disengagement  is  regulated  towards  the  end  by  a  kind 
of  register  of  iron-plate  ;  wliea  it  elevates  itself  no  longer 
more  that)  some  centimetres,  and  its  colour  is  of  a  fine 
azai^  or  indigo  blue,  the  apparatus  is  hermetically  sealed 
and  Ittted'^xlemally  with  a  mixture  of  clay  and  sand. 

It  cannot  be  doubted,  considering  the  loss  which  i$ 
flfustained  in  the  result  of  this  operation,  that  the  so  muU 
tiplied  tinges  of  this  flame,  th^  disengagement  of  which 
lasts  about  half  an  hour  with  200  kilogrammea  of  matter^ 
are  owing  to  tbe  union  of  the  sulphur  with  varied  pn>^ 
ftOTtiims  of  mercury  at   different  degrees  of  6xygeQaw 
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154  On  the  Preparation  of  some  of  ike 

tion.  The  400  kilogrammes,  or  about  800  pounds  of  red 
sulphurated  oxyde  of  mercury,  are  fouqd  reduced  te  319 
or  329  kilogrammes,  or  from  738  to  745  pounds,  which 
makes  a  loss  of  from  27  to  31  kilogrammes. 

In  speaking  of  the  vessels  which  are  made  use  of  in 
.this  operation,  M.  Tukert  has  also  omitted  to  describe 
their  exact  form  ;  the  principal  vessel  is  not  a  jar,  but 
rather  a  kind  of  crucible,  round  which  the  heat  circulates, 
and  which  is  surmounted  by  an  iron  dome,  through  the 
top  of  which  the  matter  is  introduced,  after  the  crucible 
has  been  heated  to  redness.  The  success  of  the  opera> 
tion  depends  essentially  upon  the  manner  in  which  the 
fire  is  conducted  during  the  sublimation.  The  combus- 
tible which  is  employed  is  turf,  and,^  as  M»  Payssc 
has  observed,  there  is  none  better  adapted  than  this, 
when  the  object  is  to  obtain  a  constant  and  at  the  samft 
time  moderate  heat ;  thi»  unifonnity  of  temperature, 
during  the  thirty  hours  that  the  fii'c  is  applied  in  the 
furnace,  is  undoubtedly  one  of  the  causes  which  con- 
tribute the  most  to  the  success  of  the  operation.  £xpe- 
rieiKC  also  coniirmis  this  opinion,  according .  to  the  testi* 
mony  of  the  workmen. 

The  red  sulphurated  oxide  of  mercury  being  on«e 
prepared,  a  large  quantity  of  it  is  reduced  to  powder, 
in  order  to  be  converted  hito  the  Vermillion  of  commerce. 
This  preparation  is  still  a ,  secret  in  the  possession  of  the 
Dutch  ;  and  yet  there  is  no  chemical  work  in  wbich  the 
process  for  obtaining  it  is  not  described  ^  they  merely 
direct  us  to  reduce  the  cinnabar  to  powder,  to  wash  it  in 
water,  and  then  to  dry  it.  This  means,  which  M,  Payss6 
has  frequently  put  in  practice,  has  indeed  always  given 
him  as  the  product  a  fine  red  powder ;  but  it  must  ne« 
vprtheless  be  admitted  that  it  is  not  equal  in  beauty 
and  lustre  of  colour  to  that  of  Dutch  maBu£EtGtur««. 
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Orydes  'of  Mercury  in  Ibe  large  'way.  IH 

China  furnishes  painting  vfith  a  kind  o(  red  sulphurated 
tfxjde  of  mercury  m  powder  (vermilUon),  which  is  in 
much  higher  estimation  than  tlie  Dutch  ;  its  colour  is  the 
most  beautiful  red  of  an  incomparable  lustre ;  for  some 
years  past  also  the  Dutch  have  been  employed  in  imi- 
tating it.  M.  Payssg  has  seen  some  prepared,  a  very  short 
time  since,  in  tlie  manufactures  of  that  country,  the  pro- 
cess for  which  is  another  secret.  This  oxyde  rivals 
that  of  the  Chinese  in  beauty ;  he  thinks  even  that  ia 
a  short  tiipe  it  may  be  brought  to  the  same  degree  of 
perfection. 

Not  having  been  able  to  procure  any  information  re«- 
specting  the  means  put  in  practice  in  prder  to  imitate 
this  particular  preparation ;  suspecting  however  that  the 
histTeof  the  sulphurated  oxyde  of  mercury  of  tlie  Chinese^ 
«s  well  as  that  of  the  Dutch,  could  be  owing  only  to 
the  more  or  less  advanced  state  of  oxygenation  in  which 
mercury  exists  in  this  compound ;  M.  Payss^  made  an 
experiment:  he  tooka  hundr^^  parts  of  Dutch  red  sul-^ 
phurated  oxyde  of  mercury ;  after  having  put  them  into 
a  capsule  of  glass,  sheltered  fffx>m  the  rays  of  the  light, 
he  covered  this  powder  with  some  cubic  centimeters  of 
pure  water,  using  the  precaution  to  agitate  this  mixture 
with  a  glass  tube  for  .the  space  of  a  month.  After  seven 
or  eight  days  he  saw  the  oxyde  change  sensibly,  and 
assume  a  very  pleasing  tinge ;  during  about  twenty-five 
days  the  lustre  of  the  red  augmented  gradually,  and  ac« 
qu\red  the  greatest  beauty.  Having  perceived  that  the 
matter  remained  in  the  same  state,  and  uriderwent  no 
farther  apparent  change,  he  poured  off  the  water,  and 
dried  the  red  sulphurated  oxyde  of  mercury  in  the  shade, 
and  in  a  mild  temperature*  Having  compared  it  in  this 
state,  when  it  was  wdl  dried^  with  that  called  the  Chines|B 
md  that  of  the  Dutch  onanufactiire,  prepared  by  their 
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)  f  C    InieUigenee  relating  to  Jris^  Mamifneimres^  Kc.  \ 

s^prefc  ptocessy  M.  Payss^  did  not  dkcover  any  sensilde 
difference  in  either  the  beauty  or  tl^  iusUre  oi  the  red ; 
9Q  that  this  very  simple  experiment  p^Kts  us  in  pas- 
sion of  a. process  of  great  advantage  to  the  arts,  par^ 
ticularly  to  that  of  paintings  and  of  which  the  Dutch  have 
lon^  made  a  secret. 

Willing  to  knovr  whether  air  and  light  alone  could 
modace  a  sinular  effect  on  this  suppurated  ox3rcle,  M. 
Payss^  disposed  a  hundred  parts  of  the  same  substance, 
likewise  in  powdpr>  in  ^  vesst4  similar  to  the  firsts  to 
the  action  of  a  bright  light,  for  the  space  of  more  titan 
a  month  :  he  took  care,  as  in  the  former  experimeut,  to 
reneiv  the  surfaces  very  frequently  by  agitation,  in  order 
tQ  multiply  tl^e  points  of  contact  of  this  sulphurated 
pxyde  with  the  air  which  served  for  its  atmosphere  ;  but 
.Instead  of  acquiring  a  more  beautiful  red,  the  sulphurated 
mercurial  oxyde  assuiped  a  brick  colour,  inclining  to  a 
iHTpwn..  There  can  be  no  doubt,  according  to  this  ex- 
periment, that  the  light  has  a  very  sensilile  influence  upo^ 
this  substance,  an^  tends  to  reduce  th^  sulphurated  mer- 
curial oxyde,  by  separating  from  it  a  portion  of  oxygene, 
as  it  does  from  most  of  the  matters  of  this  kind  diat  ate 
expose4  ^o  }^^  immediate  contact* 

TO  BE  CONCLUDED  IN  CfUK  NEXT. 


Intelligence  relating  to  ArtSy  MqniLfactures^  Kc. 

fJuthfHtif  Commaiioaiioru  for  thU  Department  qf  aw  Wvtk  wili  ht 
{kankfitUy  repeited,) 


M. 


f'eeding  Sheep  with  Potatoes. 


LR  Jobn  Forsterr  of  RpystMi,  iii  Ha-efondkbins  im 
f|isd<e  a  very  siiq:a8ifol  trial  of  potatcies  in  the  fetitii^  of 
^leep  during  |he  i)«pnt».   Wl^let  tfaci  weathei  cMliniie4 
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open  aod  fair,  the  sheep  ivere  put  upon  turnips  in  tbe 
icUtjy  and  home  to  tbe  fold-yard  at  night,  and  had  fresh 
fltraw  given  them.  As  soon  as  tbe  frost  prerented  them 
folding  upon  turnips,  trial  was  made  of  potatoes,  which 
were  put  whole  into  troughs.  The  sheep  ate  rery  few 
for  two  or  three  days ;  after  that  time  the  only  trouble 
was  to  keep  them  from  running  over  the  feeder.  Three 
hundred  ewes  were  suppHed  every  morning  with  fivt 
bushels  of  potatoes,  and  fresh  straw  twice  in  the  day* 

•  With  this  keep  they  did  very  well  through  the  winter, 
sccmetimes  on  potatoes  and  sometimes  turnips,  as  tbe 
weather  permitted..  The  beginning  of  April  tbe  ewes 
and  lambs  were  put  upon  three  acres  of  Swedish  tur- 
nips, which  lasted  them  one  month  ;  they  came  home  to 
the  fold-yard  every  night.     After  that  time  they  took  the 

\  common  field,  and  were  folded  every  night  through  the 
summer.  There  was  a  bad  fall  of  lambs  that  spring; 
some  farmers  lost  their  lambs  in  consequence  of  the  ewei 
having  but  little  milk,  but  Mr.  Forster's  fall  of  lambs  was 
Yery  good,  100  ewes  brought  hitn  up  100  lambs,  which 
^ere  soM  the  following  July  for  14.S.  each,  except  forty 
of  the  best  ewe's  lambs,  which  were  kept  for  stores.  The 
May  following  Mr.  Forstfer  planted  about  five  acres  of 
potatoes^  ploughed  the  land  into  one-bout  ridges,  spread 
long  dung  in  the  intervals,  and  planted  potatoes  on  the 
dung  ;  then,  with  a  doiible-rtiould  board  plough  covered 
up  the  plants,  running  a  roil  over  the  land  to  flatten  the 
ridges.  As  soon  as  the  plants  were  all  up',  a  small  swing 
plough  was  used  to  slice  off  a  furrow  from  each  side  of 
the  plants,  which  cast  the  mould  into  the  middle  of  the 
interval,  hand-hOed  between  the  plants,  aricl  as  soon  as 
the  weeds  began  to  grow  again  split  tbe  ridges  of  moul4 
with  the  doiibfe  plough,  which  mould*ed  up  the  plants 
fsompjetely .    The  produce  two  hundred  bnshds  per  afcre . 
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.  VSt    InUlligence  relating  to  ArU^  Momifaeiur^^  Kt. 

Mr.  Forster's  turnips  failing  last  winter,  potatoes  v«re 
given  to  his  sheep  with  nothing  more  than  fresh  styatr 
Slight  and  morning  through  the  winter,  and  at  Lady-daj? 
the  ewes  and  Iambs  were  allowed  to  be  in  better  condi- 
tion than  any  flock  in  the  neighbourhood*  This  may 
therefore  be  considered  as  a  fair  trial  of  potatoes,  as  the 
pheep  had  no  other  sueculent  food  whatever ;  besides 
what  the  seven  score  of  sheep  consumed,  as  many  pota- 
toes were  sold  as  paid  5/.  per  acre.  The  land  was 
ploughed  as  soon  as  the  potatoes  were  taken  up,  and 
drilled  with  wheat  at  nine  inches  ;  crop  as  good  as  any 
that  grew  the  same  year. 

Method  (f  forming  Roads  on  Clay  or  wet  Bottoms. 

First  throw  the  soil  from  the  sides,  leaving  a  groove  m 
the  middle  for  the  materials,  beginning  with  kid  or  brush 
wood  plentifully,  then  stones  and  gravel :  if  the  grav^ 
be  very  sharp  and  good,  there  is  no  occasion  to  round 
the  road.  Even  a  concave  surface  is  found  to  answer 
very  well;  but  where  the  materials  are  tender,  it  may 
be  better  to  round  it  a  little,  but  not  so  much  as  is  fre« 
quently  done,  being  often  dangerous,  and  hurtful  to  the 
road,  by  obliging  the  carriages  to  keep  in  one  track. 

Dyeing, 

A  new  method  of  dyeing  cotton  a  rose  colour  has  been 

discovered  by  M.  Bruchmaim,  of  Berlin.     For  this  pur- 

jMJse  he  employs  wild  plumbs  and  muriatic  or  sulphuric 
acid. 

New  Metal  in  Crude  Platina. 

M.  Brugnatelli  writes  to  M.  Van  Mons  on  the  subject 
.  pi  the  new  metal  discovered  by  Messm.  Fourcroy  an4 

Vaucjuelin 
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Vauqu^lin  in  crude  platina,  (see  the  preceding  volume  of 
the  present  series^)  that  he  had  a  long  time  ago  obtained 
separately  the  substance  which  colours  the  solutions  of 
platina.  He  diluted  the  solution  of  crude  platina  with 
eight  or  ten  parts  of  water,  and  added  a  solution  of  mu^ 
riate  of  ammoniac.  The  mixture  did  not  at  first  become 
turbid,  but  after  some  minutes  the  sides  and  bottom  of 
the  vessel  became  covered  with  the  red  matter  in  shining 
particles. 

NicU. 

M.  Ricliter  is  at  present  occupied  in  a  scries  of 
experiments  upon  nickel.  In  its  pure  state  this  metal  is 
very  malleable,  nearly  as  brilliant  as  silver,  and  more  at-- 
tractible  by  the  loadstone  than  iron.  He  asserts,  that  in 
the  purest  state  in  which  it  has  hitherto  been  obtained, 
it  still  contains  much  copper.  M.  Richter  has  found  a 
sure  method  of  freeing  it  from  this  metal.  The  oxydes 
of  the  purified  nickel  are  of  a  much  more  lively  green 
colour  than  the  ordinary  oxydes,  and  their  solution  ia 
ammoniac  is  of  a  very  pale  blue. 

Metallic  Oxydes. 

M.  Klaproth  has  found  that  the  solutions  of  the  metals 
lie  oxydes  in  the  alkalies  are  as  easily  precipitated  in  the 
metallic  state  by  other  metals  soluble  in  the  same  salts, 
as  also  by  phosphorus,  as  the  acid  metallic  solutions  are. 
He  has  made  a  very  ingenious  application  of  this  circum- 
stance to  the  analysis  of  the  ores  of  tin,  according  to  the 
Viethod  which  he  has  indicated  in  his  Beitraege,  In  this 
process  the  tungstein  is  sepai'ated  by  ^inc  from  the  tung* 
state  of  ammoniac,  in  the  form  of  black  flakes, 

Befractonf 
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iW  List  ef  Patent^. 

jRefractary  Suality  ofMagnem* 

M.  Giobert  Writes,  that  he  has  fotind  that  magnesfa 
coitimunicates  to  all  the  earths  with  which  it  is  mixed  a 
refractory  quality.  Glass  -  makers  crucibles,  formfed  6f^ 
any  clay  which  is  not  very  ferruginous,  to  which  a  third 
w  half  of  magnesia  of  B^ndisaro  is  added,  r^ist  the  ac^ 
tion  of  fire  in  the  most  perfect  manner. 


List  of  Patents  for  Imfcntions^  Xd 

(Continued  from  Page' 80.) 

JcloBERT  Raines,  the  younger,  of  the  town  and  port  of 
Hull,  in  the  county  of  York,  Tanner  and  Glue-m^ufac- 
•  turer ;  for  a  method  of  making  and  pianufacturing  of 
hard  glue  from  tail,  fins,  and  other  parta  of  whale-fish. 
Dated  November  22,  1804. 

Henry  ClayfielO,  of  the  city  of  Bristol,  Wine 
Merchant ;  for  a  method  of  finding  out  of  certain  pro- 
cesses for  separating  the  alkalies  of  potash  and  of  soda 
from  their  sulphates  or  vitriolic  salts,  and  from  their  sul- 
•pfertes  or  combinations  with  sulphur,  as  in  spapers  black 
tsh  and  other  similar  compounds. 
Dated  November  22,  1804. 

'  James  Sharples,  of  the  city  of  Bath,  in  the  county 
"of  Somerset,  Esquire  ;  for  certain  combinations  and  ar- 
rangements of  implements  and  mechanical  powers,  and 
certain  principles  and  forms  of  tables  useful  for  surveying^^ 
Dated  November  24,  1804.^ 
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No«  XXXttL         SKCOND  SERIES.  Feb.  1805. 


SfK^athn  qf  ihe  Patent  gponted  to  Edwaho  UAkrtn^ 
qfMorHmfkf  tn  the  Omntf  of  Gtaimrgan^  Gentleman  / 
far  ki$  Jmmtmn  fw  making  &f  P^  and  Cast  Iran^  ^ 
msnf  Detcripfwfii  from  Iren-Stane^  Iron*Min€^  unit 
lrwi4)T€i  ami  4^  re^m^liingy  preparing  ^  and  }tjimhg  of 

.  Pig  mni  Cast  Ironj  ^  every  Snrtf  and  for  tkeinaking 
Hf  siwh  Pig  and  Cast  Ir^n  into  Wrmtglit  or  Bar  IroH$ 
Iff  using  raw  Stone^  Coal^  and  Cuiniy  to  be  worked  ani 
made  iQf  Blast »    Dated  June  2%y  1804. 

J.  O  all  to  ^rhom  these  present?  sh^vll  eotne,  &«i 
Kow  KNOW  Y£,  that  ill  complianee  ^\X\\  tlie  gaid  proviso^ 
I  the  said  Edward  Martin  do  hereby  describe  md  aiceN 
tain  the  nature  of  my  said  invention,  and  tbe  manner  VH 
which  the  same  it  to  be  perfordiedi  and  the  method  t  use 
to  make  stone,  coal,  and  culm  to  stand  tb^  bkst|  as  ioU 
lows }  that  is  to  say :  Tp  light  the  fir^  ifi  the  forna^, 
finery,  or  hearth,  with  free-'barning  trood  |^  and  as  soon  a^ 
the  wood  is  sufficiently  ignited,  then  to  piil;  <>a  small 
quantities  of  raW  stone,   Coal,   %t  tuhft,  fir4«.  of  dust 

*     V^£i\V-!.~8BC0NDSERIM.  Y  ^^IWlft 
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ICS  Patent  for  making  Pig  and  Cast  Iron. 

(broken  into  the  size  of  a  common  henVegg) ;  to  contK 
Bue  to  feed  the  {\irnace,  finery,  or  hearth,  with  raw  stone, 
coal,  or  culm,  till  it  is  quite  full  of  vivid  fire,  before  any 
blast  is  introduced  i  then  (in  faking  pig  or  cast  iron) 
to  charge  the  furnace,  in  the  common  way,  with  due  pro- 
portions of  raw  stone^  coal,  or  culm,  clear  of  dust  (in- 
stead of  coke  ttr  charcoal),  with  iron-stone,  iron-mine 
or  iron-ore,  and  lime-stone  ;  then  to  introduce  the  blast, 
in  a  very  gentle  manner,  for  the  first  twelve  hours ;  then 
to  increase  the  blast  gradually  day  after  day,  for  the  first 
week  of  blowing,  till  the  furnace  is  suffigiently  hot  and 
burthened;  and  then  to  blow  to  any  extent  the  ma* 
ehiniety  oi:  the  furnace  is  capable  of  bearing.  And  by 
keeping  the  furnace  regularly  and  properly  fed  with  ma- 
lerials,  and  by  keeping  up  a  sufficietit  blast,. the  process 
^vili  be  completed.  And  in  remelting,  preparing^  and 
refining  of  pig  and  cast  iron,  of  every  sort,  and  for  ma- 
king such  pig  and  cast  iron  into  wrought  or  bar  iron^  the 
foraging  method  of  lighting  and  feeding  the  hearth  or 
finery  till  it  is  f^U  of  vivid  stone,  coal,  or  culm,  must  be 
.pursued  before  tlie  finery  or  hearth  is  charged  with  me- 
ial,  or  the  blast  introduced.  Then  by  charging  with  m^- 
tal,  and  feeding  the  finery  or  hearth  with  raw  stone, 
coal,  or  ciilm,  (instead  of  coke  or  charcoal),  aod  by  in- 
troducing the  blast  in  the  common  way,  the  widied-for 
success  will  be  produced^ 

.In  witness  whereof,  &c. 


Spceijicaii0n 
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5pcciJicatio}i  of  the  Patent  grantei  to  Robert  Cameron, 
of  Rosamond'Streetj  CUrkenwett^  in  the  County  of  Mid- 
dlesex^  E^igineer  i  for  Improvernents  in  Sawing 'Ma- 
chines^ and  for  a  new  Method  of  working  SarJ^ing^^ 
Machines.     Dated  September  30,  17Si.  .  \ 

.  With  ft  Plate.  . 

X  O'jtll  to  whom  these  presents  shall  come,  &c.' 
Now  KNOW  YE,  that  I  the  said  Robert  Cameron,  in  pur- 
suance of,  and  in  compliance  with,  the  said  proviso  iu 
the  said  letters  patent  contained,  and  c'jC  purport  and 
true  intent  and  meaning  thereof,  and  of  his  IVjajesty's 
said  most  gracious  intentions,  do  declare  (by  this  iostru- 
ment  in  writing,  under  my  hand  and  seal  duly  executed) 
that  the  nature  of  the  said  invention  of  making  my  said^ 
new-invented  improvements  in  sawing-machines,  and  my 
new  method  of  working  sawiag-machincs,  and  the  man* 
ner  in  which  the  sdme  is  to  be  performed,  appears  from' 
the  plan  or  drawing,  and  index  or  references  ther^td 
made  and  explained,  and  hereunto  annexed^ 
Id  witns^ss  whereof,  &c, 

InBEX  TO  THE  ABOYE   Pl^AKl* 

Fig.*  1,  (Plate  VIII.)  in  the  above  drawing  is  a  sec- 
tion, lengthwise,  of  the  principal  operating  parts  of 
the  machine,  where  A  A  is  a  moveable  carnage,  upon 
which  the  wood  B  to  be  cut  is  fixed.  C  C  is  the  frame, 
in  which  is  fixed  the  saws  D  D,  and  which,  being  moved 
to  and  fro  saw  the  wood,  which  on  the  carriage  .\A,  ii 
moved  towards  the  saws  by  means  of  the  lever  E,  the 
ratchet*wheel  and  ^ipks  F  G  »tid  H^  wd  the  piDioo  ftpd 
rack  I  ^d  K, 
The  operation  of  the  maehine  is  as  follows : 
When  the  saw-frame  C  C'  is  moved  upwards,  it  novet 
i^  'kY#r  %  reuiui  its  eentre  O,  and  the  clic^  or  pall  G 
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^being  hang  at  one  end  to  the  lever  £^  between,  the  cen- 
tre And  that  end  of  the  lever  whi^h  is  acted  on  by  the 
sav.fraine,  and  the  other  end  of  the  click  laying  hold  of 
the  teeth  of  the  wheel  F,  when  the  saw-frame  rises, 
the  wheel  F  is  moved  round  its  asis,  and  by  the  pinion 
I  working  into  the  rack'  K  moves  the  carriage  Cowards 
the  saws ;  then,  by  the  descent  of  the  sa^<-frame,  diere 
is  sp  much  of  the  wood  cut  as  the  carriage  is  advanced 
forward  pfT  stroke.  The  other  click  H,  which  £ails  inta 
the  teeth  of  F,  being  hinged  on  a  fixed,  centre,  hinders 
tihe  carriage  from  being  drove  back  by  the  aaw-frame 
when  it  descends  cutting  the  wood. 

To  the  above  general  description  of  a  method,  of 
li^etcbing  a  number  of  saws  placed  near  one  another,,  and 
1^  ro^hod  of  holding  the  wood  while  sawed,  which  wil( 
enable  any  person  acquainted  with  such  sort  of  mecha* 
msm  to  construct  a  machine  for  sawing  the  vaniers.  The 
principle  of  the  method  of  stretching  the  saws  here  ire* 
presented,  condsts  in  making,  the  saws,  or  the  ends  of 
the  saws,  of  different  lengths,  so  as  to  stretch  one  set  of 
t>'aws  above  or  beyond  ^he  place  where  the  other  set  are 
fixed  or  stretched.  An  exampFe  of  this  method  is  given 
in  the  drawings  whexa  B>I>  nepsBseot  tfaa  saws,  which 
in  this  iofitanee  ai;e  .in  two.sets  of  difienent  lengths :  they 
aie  aU  fastened  at  the  lower  end  at  L  to  the^oss  rail  of 
the  saw-frame.  At  the  upper  end  thay  axe  stretched  by 
wedges  M  and  N,  w;hicfa^are  pb^^d  one  above  ibf  other, 
lo  that  the  plates  fastened  to  the  ends  of  the  saws,  to  form 
buckles  or  convenionoes  for  stretching  the  saws^  may  i\otf 
be^opposite  each  other  in  the  two  sets  of  saws;  by  tliis 
Q)(*4ins  the  saws  admit  of  being' placed  nci^r  together. 

Fig.  S^  isa  representation  of  the  saws  withput  the 
frame.  A ,( is  a  side*  view  of  one  of  the  short  saws.  B,  is 
t  udi^f.^  of  one  of  tiie  long  saws*    Q»  is  an  edge- 
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tfi^V'  of  a  ipnsibet  of  saws  stretched  in  this  manner ;  that- 
ifl  to  say,  they  are  fastened  at  the  low^  end  by  the  pico^ 
T}f.  whkb  goes  through  all  the  saws,  and  is  fastened  to 
the  cross  raiji  ^  the  saw-frame.  The  figure  at  E  F  sbews 
tl)e  bii^klea  Qr.co«triyai|ces  for  stretching  them  at  the  top 
end.  Thi^  iMthod  of  holding  the  wood  whilst  sawed  om.» 
ai^  ^  ^sfeeniog  tha  j^aok,  or  other  piece  of  wood,  to 
Ufi  cut,  sid^wise,  to  the  carriage^  and  likewise  sapporting^  > 
lA  m^ev  the  edge.  In  Fig.  1  the  piece  of  wood  B  it 
fastened  to  the  carriage  by  means  of  the  instroqgtent  PQ^ 
veseiobling  a  cabinet-maker's  hand-screw.  It'  is  likewise 
fe^tened  to  onear;tiiore  places  by  means  of  theinstm* 
iD^at  R  and  S|  resembUng  a  vice^ 

Fig*  31,  is  a  cross  section  of  the  principal  9pec8tiQg 
ps^ts,  where  A  A  is  the  saw-frame.  B  B>  sections  of  tlwr 
si^es  of  the  carriage.  D,  is  the  end  of  the  piepe  of  wood 
to  be  sawed,  which  is  fastened  *at  the  end  by  the  insiru^ 
ment  E  E,  rrierred  to  in  Fig  1^  at  the  letters.  P  Q*  FF, 
tstfaeinstrumeot  referred  to  in  Fig.  1,  at  the.  letters  R  8^ 
hy  which  it  is  fastened  at  one  or  more  places  to  the  sidet 
of  the  carriage.  G,  is  a  piece  going  across  the  carrh^^ 
and  supporting  the  piece  of  wood  to  be  sawed  under 
ite.edge.    . 

'  Fig*'  4,  is  a  plan  of  the  principal  operating  parts  whero 
A  A  is  the. carriage,  moving  forward  on  the  fixed  fmme 
B  B,  by  means  of  the  ratchet-wheel,  pinion,  and  rack 
above  described.  GC,  represents  the  end  of  the  saw- 
{fame.  D,  is  the  piece  of  wood  to  be-sawed,  which  is 
fiistened  to  the  carriage  at  the  end  by  the  instrument  E^ 
ttferred  to  in  Fig.  i,  at  P  Q,  likewise  at  FF,  by  the  in* 
ftrument  refetned  to  in  Fig.  1 ,  at  the  letters  R  6. 

The  above  examples  of  the  method  of  stretching  the 
saws  I  likewise  apply  to  the  sawing  of  thin  boards  in  ge- 
luiral.    I  have  described  them  as  methods  which  I  prac« 
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tise,  alth<mgb  in  vanier  sa^A  ing,  a  iiiiihber  of  iaws,  placed 
near  one  another,  may  be  stretched  by  a  wedge  or  other ^ 
laedbatiieal  instrument  going  through  a  number  c^  saw^^ 
AvA  in  orddt  that  it  may  stretch  them  all  equally,  it  will 
her  necessary  to  be  at^eat  |>ain8  to  adjust  all  tlie  saws  to 
tbeit  proper  lengths,  which  may  be  done  by  stretching' 
alt  the  saM'S  ^epftrately  by  the  same,  weight,  and  by  means 
<^  a  gage  adjuiting  them  to  their  lengths.  Or  raniers 
laay  be  sawed  by  a  ^n^l^  sa^^,  and  a  contriirancein  the 
c^age  to  regulate  rtie  wood  sid^wise,  and  a  contri- 
ymoit  iri  the  saw-frame  to  regulate  the  saw  sidewise,  sp- 
M  to  perform  as  .many  operations  cm  the  same  piece  as^ 
may  be  found  necessary  >  which  last  contrivance  may  bei 
i|9»d  with,  one  or  atiy  eonvenient  number  of  saws.  -Very 
Baxrow  vainiers  may  likewise  be  sawed  by  means  of  cir»f 
eular  saws,  which  arie  fixed  on  an  axis,  and  move  with* 
oat  it  in '  one  directiotn-  * 

My  d&w  methdd  of  working  sawing-machines  for  l^w* 
ing  of  B'ood  or  ttones  consists  in  applying  the  power  of 
the  steam-engine  to  work  these  machines,  either  by  direct 
application  joi  tlie  powers  of  the  engine,  «r  by  raising* 
water  toinvn  a  wheel,  which  works  the  sa^ring^eAgine* 

My  improvements  in  sawing-machines  consists  in  adaplM 
tf^  these  machines  to  tlie  sawing  of  malioguay,  and  oi^ber 
hard  broods  used  for  v^niers^  and  to  tjie  sawing  of  tbifi 
Uoatds  in  general. 

The  methods  by  which  I  saw  mahogany  and  otbdt 
hard  woods  into  vaniers*  oonsistS'in  fixing  the  wood  to  be 
cut  on  a  moveable  carriage,  and  in  fixing  a  saw,  or  .^ 
rnxmbera^satrs,  in  a  frame,  which  being  moved  to'  and 
fro  saws  the  wood  which  on  the  moving  carriage  is 
brought  forward  to  bo*  cut. 
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Specification  qf  the  Patent  granted  to  John  Svvifr  Sxt^ 
ELBYE,  of  the  Town  of  Derbify  in  the  County  of  Derbjf^ 
White  Lead  Maker ;  for  a  Metlwd  of  nwAing  White 
Lead  different  from  the  Methods  lum  practised  and  used^ 
and  without  the  Aid  of  Horse-^Litter  »r  Ta^iner^'s-Bark^ 
or  both  of  them.    Dated  May  14,  1804. 

X  O  all  to  whom  these  presents  shall  come,  &c. 
NowicifOWY£,  that  in  compliaiice  with  the  said  pro- 
•vise,  I  the  said  Jiohn  Swift  Saxelbye  do  hereby  declare 
that  my  said  iovention  is  described  in  manner  following  ; 
that  i$  to  say :  Instead  of  applying  heat,  or  causing  aa 
increase  of  temperature  (in  the  pots  or  vessels  containing 
the  acid,  and  the  metallic  lead  intended  to  be  subjected 
to  the  process  by  which  white  lead  is  made),  by  means 
i)f  borse-litter  or  tannerVbark,  or  both  of  them,  or  by 
means  of  the  gradual  decomposition  or  change  which 
takes  place  during  the  decay  and  rotting  of  those,  or  any 
other  remains  of  organized  bodies,  I  do  avail  myself^ 
and  make  use  of  that  augmentation  of  temperature  or 
sensible  heat  which  is  produced  and  communicated  by 
the  combustion  of  fuel.  And  I  do  regulate  and  manage 
the  said  heat  so  that  the  same  shall  be  kept  witbln  tlie 
proper  limits,  and  siiall  be  sufficient  to  cause  the  intended 
change  or  oxydation  of  tlie  lead  in  an  effectual  manner, 
witliout  causing  the  acid  in  the  pots  to  be  volatilized  to  a 
jgreater  degree  than  is  necessary  for  the  intended  pur* 
pose,  and  the  particular  means  by  which  I  do  perform 
the  same  are  described  as  follows :  I  ra^ke  .my  fire  ox 
fires  ip  a  proper  stove  or  receptacle^  with  its  apertures, 
ilues,  chimnies,  registers,  dampers,  and  other  part^ 
which  require  no  particular  description,  because  it  wiijl 
biBSuffitient  if  the .  construction  thereof  be  such  as  that 
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the  operator  or  attendant  shall  have  it  in  his  power  \9 
manage  and  tegulate  the  fire  and  the  comdriunication  of 
beat  in  the  usual  manner.  The  said  stove  is  so  built  or 
placed  as  to  connnunicate  heat  as  generally  and  untfonnly 
itt  may  be  to  a  room  or  space  constructed  of  such  ma- 
teriikls  and  dimensions  as  to  k^peive  the  pots  containbg 
the  usual  charge  of  metallic  lead  and  acid,  and  to  admit 
of  the  same  being  regularly  placed  and  disposed,  and 
almt  up,  but  that  none  of  the  smoke,  vapours,  or  other 
immediate  exhalations  from  the  fuel  should  be  admitted 
within  the  said  room  or  space.  Ai)d  t  do  not  otily  oMis6 
the  quantity  of  heat  to  be  regulat^  by  «n  attention  to 
the  quantity  or  weight,  and  the  nature  or  kind  of  thi 
fuel  to  be  consumed  in  any  determmate  time ;  but  I  de 
still  more  completely  enable  my  operator  to  keep  the 
temperature  at  the  requisite  degree  by  intruduc^  olr 
inserting  one  or  more  thermometers,  into  the  room  or 
space  containing  the  pots,  but  leaving  their  scales  oi* 
graduations  so  placed  as  to  indicate  any  changes  of  heri: 
that  may  take  place  in  the  said  room  Or  i^ace.  And  thtt 
said  thermometers  may  be  of  any  proper  and  fit  construe* 
tion,  according  to  the  well-known  methods,  whereih 
mercury  or  any  other  fluid  is  used,  or  wherein  all  the 
parts  are  solid,  as  in  the  instruments  called  pjrrometers« 
And  moreover,  and  for  the  purpose  of  preventing  any 
wasteful  or  pernicious  excess  of  beat,  I  do  construct  and 
fnake,  at  some  convenient  place  in  the  upper  part  of  the 
said  room  or  space,  a  valve,  or  shut  or  apei-ture,  Capa- 
ble of  being  opened  to  let  out  some  of  the  iieated  air  or 
plastic  fluid  when  the  same  is  requisite  to  be  done.  And 
I  do  connect  with  the  cover  or  lid,  or  stopper/  of  thfr 
said  valve,  either  the  arm  of  a  float,  supported  by  the 
imercury  of  a  large  thennometer,  or  else  riie  arm  of  ^ 
pyrometrical  apparatus,  or  expansion  bar,  so  that  by  an 
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actioDy  tvhicb  every  mechanical  man  acquainted  mtb 
subjects  of  this  nature  will  readily  apprehend,  the  in^ 
crease  of  temperature  shall  cause  the  said  valve  to  be 
opened,  anc),  contrary  wise,  a  diminution  of  temperature 
shall  suffer  the  same  to  be  again  closed.  Apd  I  do  find, 
by  experience,  that  the  temperatures  best  calculated  for 
these  operations  are,  that  the  said  room  or  space  ishould 
be  kept  between  ninety  and  one  hundred  degrees  of  Fah-r 
renheit's  scale  during  the  first  ten  or  twelve  days,  and 
from  one  hundred  to  one  hundred  and  ten  for  the  next 
eight  days ;  and  that  the  heat  be  regularly  and  equally 
increased  about  ten  degrees  for  each  successive  portion 
of  eight  days  until  the  expiration  of  about  six  weeks  in 
the  whole  from  the  commencement  of  the  operation,  o^ 
pntil  the  vinegar  or  other  acid  liquor  shall  have  been 
evaporated ;  at  which  period  the  pots  are  to  be  taken  out, 
and  the  white  lead  separated  and  groui^  for  sa]e  as  usual. 
Lastly,  Ido  in  some  cases  make  use  of  water  or  steam  as 
the  medium  of  communication  through  or  by  which  the 
heat,  so  as  aforesaid  produced,  is  transmitted  into  the 
said  room  or  space  containing  the  said  pots  ;  and  in  these 
last-mentioned  cases  the  said  water  or  steam  may  be  still 
farther  and  usefully  employed  for  general  purposes  that 
constitute  no  part  of  my  said  invention,  though  the 
economy  of  the  said  invention  may  be  thereby  in  such 
cases  promoted.  And  I  do  then,  if  needful,  make  ther* 
tnometrical  observations  on  the  temperature  of  the  said 
^ater  or  steam,  in  order  the  better  to  regulate  and  go- 
vern my  fire,  and  th.e  general  process  of  my  said  inven- 
tion dependant  thereon. 
In  witness  whereof^  &c. 


V«x,  VI. — Secoijd  Se|ies.  Z  Spiri-^ 
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specification  of  the  Patent  granted  to  Edward  Greavm, 
'  of  Sheffiddy  in  the  County  of  Tork,  Razor-Manufac^ 
tunr ;  for  Improvements  on  Razors, 

Dated  Auguit  4,  1804. 
.  ^  With  a  Plate, 

X.O  all  to  whom  these  ,  presents  shall  come,  &c. 
Now  KNOW  YE,  that  I  £he  said  Edward  Greaves,  in  com- 
pliance with  the  said  proviso,  do  hereby  declare  that  tlje 
nature  of  my  said  invention,  and  the  manner  in  which 
the  same  is  to  be  performed,  is  particularly  described 
and  aiicfertained  in  the  above  drawings,  sections,  plans, 
or  platen,  and  the  following  description  thereof ;  that  is 
to  say : 

fig«  i>  (Plate  IX.)  represents  the  razor  with  the 
spring  and  catch,  a,  is  the  blade  ;  hy  the  handlo  ;  6,  the 
catch  ;  and  i  is  the  spring.  A  pin  passes  through  the 
boi^  of  the  catch  at  &,  and  is  ri vetted  in  the  handle  h 
upgn  this  pin  as  a  centre ;  the  catch  b  is  moveable.  Also 
the  "Spring  i  presses  agaiqst  the  catch  at  g^  by  which 
means  the  return  end  thereof  is  pressed  in  the  notchy. 
in  this  figure  the  razor  is  represented  as  shut,  and  is  kept 
so  by  the  p^fessi^re  of  the  $pring  i  against  the  end  g  of  the 
catqh  b, .  ... 

Fig.  3,  shews  the  blade  a  with  tlie  notches  c  de  and/, 
and  also  the  catch  6,  together  with  part  of  the  handle  h  \ 
and  the  razor  in  this  figure  is  represented  without  the 
spring,  and  the  catch  not  in  use. 

Fig.  3.  In  this  draught' is  shewn  the  blade,  the  handle^ 
the  catch,  and  the  spring  :  the  razor  is  represented  in  the 
position  in  which  it  is  generally  used.  In  this  position 
the  catch  b  secures  the  blade  a  by  the  pressure  of  the 
spiyng  i  against  the  end  g  of  the  catch  b. 
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Fig.  4  represents  the  handle  a  and  the  Hade  i^;' also 
the  spring  cdefghy  &c.  are  holes  in  the  blade  tan^g. 
^and?n  are  hollowed  in  the  tang  in  which  the  pin  n  of 
the  spring  c  slides  when  in  contact  with  the  tang  of  the 
blade. 

In  Fig.  5  is  shewn  the  blade  3,  so  situated  (with  re- 
spect to  the  handle)  that  the  pin  n  of  the  spring  c  is  in  ' 
the  holey*. 

In  Fig.  6  is  seen  the  pin  n  in  the  hole  di  ^ 

Fig,  8  shews  the  pin  n  of  the  spring  c  in  the  hole  i. 
In  the  positions  of  Figs.  5  and  6  the  blade  Is  secured  in  ' 
those  positions  by  the  pin  n  of  the  spring  c'iii  the  hole  f  * 
in  Fig.  5,  and  in  the  hole  d  in  Fig.  6.     Also  the  bkde  ^ 
is  shewn  in  Fig.  7,  where  the  blade  is  represented  a4  * 
shut  in  the  handle  ;  the  pin  n  secures  it  in  that -situation 
by  being  in  the  hole  u     Fig.  8  is  the  profile  view  of  a  * 
razor,  in  which  the  blatie  may.  be  secured  in  any  posi- 
tion (with  respect  to  the  handle)  by  means  of  a* screw '^ 
and  a  nut.     The  head  of  the  screw  is  denoted  by  th^ 
letJier  ih 

Fig.  9  shews  the  handle,  &c.  of  the  razor  viewed  «dge^ 
wise.     In  this  representation  g  is  the  rivet  at  the  end  of  ' 
the  handle,  and  r  is  the  rivet  passing  through  the  tang  at 
the  other  end  ;  s  is  the  screw,  and  t  is  the  nut.     In  this 
figure  atp  is  shewn  the  nutrand  the  screw  in  use. 

Fig.  10  is  a  spring,  which  may  be  substituted  for  the 
spring  r,  in  Fig:  4.  *    '  ' 

Fig.  1 1  is  a  section  of  the  ^ring  in  Fig.  10,  atid  is  i. 
pin  passing  through  the  dit  in  Fig.  10,  to  prevent  the 
spring  rising  above  the.suifece  of  the  handle,  and  the  slit 
in  Fig.  10  allows  a  motion  in  that  spring.  At  u  a  spring 
passes  through  the  hole  and  thie  handle^  and  a  person  by 
pressing  upon  the  projecting  piece 'at' a;  will  raisei  the  pin'' 
V  out  of  the  bole  In  the  tang  of  the  blade, 

Z  s  Fig. 
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,Fig.  13  is  a  sitbtiar  spring  in  two  pieces,  the  shaded 
part  denotii^g  one  piece,  and  the  dotted  line  denoting  the 
other. 

Fig^  12  is  the  same  in  section  where  the  spring  ^  presses 
against  the  other  at  j:  ;  the  latter  being  secured  at  z  pre-  . 
vents  the  pin  j^  leaving  the  hole  in  the  tang  of  the  blade ; 
tborefore  if  you  press  the  piece  at  £C  the  pin  at^  is  raised  < 

My  invention  is  not  confined  to  any  particular  kinds 
of  razors,  the  improvements  being  applicable  to  all ; 
neither  is  it  confined  to  any  particular  number  of  notches 
OQ  tl^e  back  of  the  tang,  but  may  be  made  with  one^ 
two,  three,  or  more,  as  may  be  required,  or  fancy  sug- 
gest ;  nor  is'  it  confined  to  the  exact  shape  or  form  of  the 
springs,  as  it  must  evidently  appear  to  every  intelligent 
workman  that  the  same  may  be  varied  without  departing 
either  from  the  particular  or  general  principle  of  any  of 
the  improvements  above  set  forth  and  shewn  in  my  in- 
vention. 

In  witness  whereof,  &c. 

Description  of  an  Improvement  in  the  Striking  Part  of  an 
ilighi^Day  Clock. 

Jr^eiiied  by  Mr.  John  Prior,  qfNessfield,  YorksMre^ 

With  a  Plate; 

From  the  Transactions  of  the  Society  for  the  Encou-^ 
ragement  of  Arts,  Manufactures,  and  Commerce. 

A  Bcunty  of  TMriy  Guineas  was  voted  to  Mt.  Prior/ot 
this  Invention. 

X.  BEG  leave  to  state  some  of  the  advantages  arising 
from  my  improvement  in  the  striking  part  of  an  eight* 
day  clock.    First;  its  principle  consists  in  a  wheel  and 
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fiy^  with  six  turns  of  a  spiral  line  cut  upon  the  wheel,  . 
for  the  purpose  of  counting  the  hours.     The  pins  bdo«r 
this  spiral  elevate  the  hammer,  and  those  above  are  for 
the  use  of  the  detent. 

This  siilgle  wheel  sel-ves  the  purpose  of  count-wheel, 
pin-wheel,  detent-wheel,  and  the  fly-wheel,  and  has  six 
revolutiohs  in  striking  the  twelve  honrsi 

Suppose  a  train  of  wheels  add  pinions^  used  in  other 
striking  parts,  to  be  made  withoiit.  error,*  and  that  the 
wheels  and  pinions  would  turn  each  othoA*  without  shake 
or  pla}-.  Allowing  the  above  supposition  to  be  true^ 
which  every  mechanic  knoAvs  it  is  not,  my  striking  part 
will  be  found  si?i  times  superiot*  to  others  in  striking  the 
hours  1,  2,  5,  7,  10,  11,  and  tAvelve  times  in  striking 
4)  6,  8,  and  eighteen  times  in  striking  3,  9,  and  12. 

I  have  designedly  made  a  defect,  in  the  model  here- 
with sent  *,  in  striking  two  and  three  o'clock,  to  shew 
that  what  I  have  now  advanced  will,  uj)on  the  trial,  be 
found  to  be  thie. 

In  striking  two  I  hare  purposely  made  an  imperfection, 
equal  to  the  space  of  three  teeth  of  tlic  wheel ;  and  in 
striking  three  an  imperfection  of  nine  or  ten  teeth,  and 
yet  both  these  hours  are  struck  perfectly  correct. 

The  flys  in  clocks  turn  round  at  a  mean  about  sixtjr 
times  for  every  knock  of  the  hammer,  but  mine  turns 
round  only  three  times  for  the  same  purjxjse  ;  and  sup- 
pose the  pivots  were  of  equal  diameters,  the  induenee 
of  oil  on  them  would  be  a^  the  number  of  revolutions  in 
each  f. 

It  would  be  better  for  clocks  if  they  gave  no  warning 
at  all,  but  the  snail-piece  to  raise  a  weight  somewhat 

•  Prfsen'cd  in  the  Society's  repository  fof  public  iosi^ciion. 
t  See  CuinnDings*«  FJemeQ  s. 

similar 
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similar  to  the  model  now  sent  fot  the  inspection  of  the 
Society* 

RfiFERENCEs  to  Plate  X. 

Fig.  1,  A,  the  large  wheel,  on  the  face  of  which  are 
sank  or  cut  the  six  turns  df  a  spiral. 

B,  the  single  Worm-sctew,  which  acts  ori  the  abo^e 
wheel,  and  moves  the  fiy  C^ 

D,  the  spiral  Work  of  the  wheel  A.  The  black  spots 
shew  the  grooves  into  which  the  detents  drop  oil  striking 
the  hour. 

E,  the  groove  into  which  the  Ibcking  piece  F  di^ops 
when  it  strikes  one,  and  from  which  place  it  proceeds  to 
the  outward  parts  of  the  spiral  in  the  progressive  hours,. 
being  thrown  out  by  a  lifting  piece  H j  at  6ach  hour ;  the 
upper  detent  G  being  pumpied  bS  with  the  locking  piece 
F  from  the  pins  in  the  wheel  A. 

tn  striking  the  hour  of  twelve,  the  locking  piece,  hal- 
ving arrived  at  the  outer  spiral  at  H,  rises  up  an  inclined 
plane,  and  drops  by  its  own  weight  to  the  inner  circle, 
iu  which  the  hour  one  is  t6  be  struck,  and  proceeds  on  iii 
a  progressive  motion  through  the  different  hours  till  it 
cpmes  again  to  twelve. 

I,  th%  hammer-work  j  made  in  the  common  way^ 
which  is  worked  by  thirteen  pins  oh  the  facie  pf  the  spiral. 

Fig.  2,  K^  the  thirteen  pins  bn  the  face  ef  the  spiral^ 
which  work  the  hammer-work^ 

Ii,  the  outer  pins,  which  lock  the  detent* 

^IVl*,  the  pump-spring  to  the  deteftt. 
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Use/ut  Hints  for  the  Management  of  a  Farm^Twri. 
By  Charles  Howard,  Esq. 

From  HuNTER^s  Georgical  Essays. 

X  T  is  not  sufficient  to  attend  to  the  general  theory  of 
agriculture,  for  however  scientifically  this  may  be  stu-< 
died,  unless  the  minutiae  of  the  practice  baindefatigably 
observed,  the  system  of  husbandry  must  remain  iiWsom-* 
plete.  Of  the  less  branches  of  this  art,  one  of  the  most 
considerable,  and  of  the  greatest  importance,  is  the  godd 
order  ^nd  economy  of  the  farm-yard.  To  raise  the  most 
valuable  and  largest  quantity  of  manure  should  be  the 
great  object  of  every  farmer ;  upon  this  circumstance  thd 
vigour  and  health  of  his  land  will  principally  depend* 
Every  thing,  therefore,  that  cAn  tontribute  in  the  smallest 
degree  to  the  size  or  quality  of  the  dung-hill  is  of  tho 
utmost  consequence. 

For  this  purpose  I  should  recommend  farm-steads  to 
be  built  with  very  requisite  convenience,  which^  by  at^ 
tending  to  the  real  utility,  rather  than  the  appearance  of 
the  buildings,  may  be  done  at  a  moderate  expense* 
The  tenalnt  can  amply  afFgrd  a  proper  rent  for  such  con^ 
veniences,  and  it  is  very  much  to*  bis  interest,  as  well  al 
to  that  of  the  landlord,  to  have  them.  Grazing  farms, 
which  do  not  produce  great  quantities  of  straw,  require 
to  be  better  accommodated  with  sheds  and  houses:  for  cata. 
tie  than  large  arable  farms ;  as,  upon  the  latter,  &C!^* 
nomy  of  straw  cannot  be  so  closely  attended  to.  The 
yard  will  be  found  more  convenient  if  divided  into  tw« 
parts  ;  as  it  is  always  desirable  to  separate  the  younger 
stock  from  those  that  are  older ;  so  circumstanced,  they 
are  more  at  rest,  and  consequently  thrive  better.  One 
pump  will  water  both  yards,  which  is  far  preferable  to 
the  old  mode  of  permitting  the  cattle  to  go  to  an  adjoifK 
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ing  pond  to  water,  by  whicb  a  great  quantity  of  innnrnre 
is  lost,  and  ip^icb^  ground  poached. by  thtiir  feet.  The 
yard  should  form  altof^ether  ja  shallow  ba  :i],  to  preserve 
the  liquid  part  of  the  m^uin*^  j  iiiiu  ii  \\\\i  be  found  vei'y^ 
advantag'eoiis  to  lay  at  tl>e  lK>ttQni.a  i^onsideraWc  quan-, 
t%:  cf  saad,:  or.  any  absorljent  upper  soil.  T.uia  shpuld, 
te' done  every  ^riiig  and  autumn,  when- tlie  cattle  ar^ 
opD^Q^d  aU.  khjQ  year  ;  but  if  they,  are  only  tal^en  up  in^ 
ibe  winttjr,  on^se.wijl, be  sufficient ;  each  time  tJje  yard.i$^ 
cliired  of  tbe  dung  a  very  large  portion  of  Jbigbly-vaju-^ 
«hIci.iMn^i:e/for  grass  land  will  be  objtaiped  from  the  boiK 
totp  of  the  .fa-rm-yard,  which  may  be.  again  r9p{enij»heU 
vkh  sand  or  earth.  It  is  ngt  within  the  limits  of  a. short 
Essay >  like  the  pj-esent,  that  all  the  advantages,  of  this 
»iode(Ca» be  pointed  out,  the  value  of  it 'c^n  alone  bft 
assediaiaed  by  those  who  have  practised  it.  -  Tbe.in-r 
creased  quantity  of  manure  is  very  great,  all  -the  super-' 
fluou^  moisture  is  absorbed  by  it,  and  tlie  farm-yard.  ^ 
kqpt  in^  0>ueh  drier,  and  more  comfortable  state  than.il 
Qthexwise  (^uld  be,  particularly  where  attention  is  paid 
toihe  valtic  of  straw.  But  I  admit  that  tbcr^  are  sitpa* 
tions  where,  from  the  difficulty  of  procuring  proper  raa- 
totiab,  lhi$  system  can  be  only  partially,  obseived. 
.  As  Bo©a  as,  from  the  severity  of  the  weather,  or  bare^ 
Bess  of  the  pastuxes,  it  is  thought  necessary  to  fodder  tW 
cattle,  I  should  recommend  them  to  be  brought  into  the 
fiirnn-yardy  in  preference  to  giving,  them  hay.  or  turnips 
:vlul»t  <wit.  The  cattle  will  l>e  much  better  sheltered,  aud 
a  larger  i|uantity  of  manure  will  be  made.  Experience 
<on¥iDee&  me,  that  the  dung  of  animals  laid  upon  the 
gnmiid  at  any  season  of  the  year,  in  its  unfermeqted 
'Stsite,  /ioe^iRot  by  any  means  enrich  the  land  so  much  as 
irben/it  bs»  undergone  a  quick  fermentation,  wit!)  af  sQiaU 
^paetky  .of.  Ikter,     ket  as  many  otttJe  be  tied  up  -  ia 
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houses  of  sheds  as  the  buildings  will  admit  of,  partjcu*.. 
larly  the  fattening  beasts.  Cows  and  calves  thrive  better, 
und  require  less  meat  in  the  house,  than  when  e^^ppsed  to 
all  changes  of  weathiir  in  the  farm-yard  \  tlie  waste  i$  pof 
inear  so,  great,  and  consequently  the  manure  is  improved 
by  the  straw  being  eaten,  rather  than  trodden  down  into 
litter.  I  have  before  said,  that  the  great  object  of  the 
farmer  should  be  to  keep  the  largest  possible  stock  of 
every  kind  of  cattle,  to  augment  and  improve  his  dung- 
hill :  I  would  therefore  have  every  care  taken  to  raakQ 
the  stra^v  go  as  far  as  it  can  ;  and  I  speak  of  straw  mora 
particularly,  as  1  do  not  consider  hay,  in  general,  a  prot 
fitable  crop  for  the  farmer.  When  we  observe  the  comi 
mon  method  of  using  straw,  it  is  not  to  be  Wondered  at^ 
that  it  should  be  under-valued;  it  js  too  frequently  and 
injudiciously  made  the  sole  food  of  cattle,  which  (espe-» 
cially  when  coarse  and  ill-gotten)  they  sh^w  by  theii; 
daily  decrease  of  condition  ;  an  obvious  circumstance*, 
that  it  does  not  afford  them  sufficient  jiutriment :  such 
cattle,  in  the  spring,  are  turned  from  the.  farm-yai;^  to 
grass  in  so  poor  a  state,  that  two  or  .three  iponths  are 
often  necessary  to  get  them  again  into  the  same  condi.^ 
tion  they  were  in  when  taken  up  in  the  aijtiuijn.  Tbii| 
proves  a  severe  check  to  the  young  cattle,  whi<;h  it  very 
materially,  injtircs,  and  is  a  great  drawback  on  the  far^^ 
mer's  profit.  *  But  let  straw  be  made  ,^ub^eyvient  to  tm- 
nips,  carrots,  cabbages,  kale,  potatoes,,  &c..  Let  a  cer-. 
tain  pprtion  of  these  crops,  according  to  the  nature  of 
the  farm,  be  given  to  the  cattle,  and  at. very  large  quan- 
tity of  winter  stock  will  be  kept  in  a  progressive  state  .  of 
improvement;  which  upon  all  soib  will  prove,  exceed-, 
ingly  profitable.  I  believe  it  will  eveV  be  found. for  the, 
interest  of  the  farmer  to  keep  all  his  stock  in  high  condi- 
tion, more  particularly  young  animals,  as  they  will  come 
Vol.  VI. — Second  Serjks.  A  a  sooner 
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Sooner  to  ptofit^  4LiiAflire,at/a^l:)%ifR^(i4Ll^Wei^t  J4/W€|U 
*):nown  that  aniini|l8|^iirfaen>|&t^:f^i)SMli^e:9M^c^jlf^>^^^ 

4li^«Wnip;  not  only  ift  tho^edi^g  of  c^t^le^  but.<>f  Wt*^;^ 
^niktotm  pigs  ^-oU  of.  ivhichf  I  fir]d;iq.^lifi>e  «>'CffgdHigJ^ 
^^  fipon.tlieiti  in  their  raw  ^^^r  Uh^sbfiearoy^p^^q- 
-tiq^^ea  give  my  draught-horses  ahOut  a.pecfe.|in(}:a.iia|lfffjf 
'tujjrt^^jicb  BFery  night,,  with  a  fodder  of  ^tnaw.j^^Q^Jl 
•  Hmof  opinion^  that  they  thrive  as  w<JI,'ahcI  lccii^,;^u,|)9^ 
t?er  health  by  this  mode,  than  tbfjy  >w>vJ<J -do -,upoj),.^^ 
hii$t  hay;  The  turnips  are  given  tQ  tj3^i^iM:MBf;Jw^ 
-imh«ut:the  tops  and  fangs.  On  land,  iwh^o  they.  ^^ 
'Clean,  and  hi  dry  weather,  they  will  i\ot.  reqt;>re  ]^fa^- 
ing;  but  if  dirty,  they  must  bo  washed  ^  this^  hp^icv^f, 
h  seldom  tlie'case  with  me.  In  the  dpy-timei  ^YJhfpher 
trorfced  or  not,  they  have  hay^  and  a  suvfU  ^ipAii^tfj  of 
corn',  ttith  sometimes  an  addition  of  a  feM'  ^ri^U  in  Ij^e 
iM!able  J  btit'on  days  of  rest  they  ^re  turned  int^^tfie  feflP- 
ya*d  fortwo  or  three  hours,  wliere  th(^y  ^yoy  tW^^tiy- 
itip9»Trkh  the  cattle.  By  these  means.  m}^;daM}gI^<*h9rses 
t&Ve  kept  in  good  condition,  at.  ^  cqxY)paratb;9  jSii^ail^Qjc- 
^ptgii^  4Uid  a  greatcot»umptionof  icoru is.ffrvpided^i.lj^ir 
ik^di^  am  temperate,  and  their 'legs  AVA^oii$taDtIj.q]^^. 
>1h^  eatde  haive  tarnipi»  in  proportion  t^tjiefiyyesj^ic^jf'e 
6Mdi^enB  and  ages ;  but  iJI  have  >oaie,  ai)4  H^;^li^l^i>y 
kept  ma  stsU^  of  itnprovement ;  my  genial  pJan  Jpi,^o 
jlmvjttejn'all- out  ihto  tbd  farm-yard, ahout,  fpur^^hours 
dhfJftt^'ttefinist  part  of  the  day,^at  .wlii?h,tii»^  tl^p^jall 
(ftik  Ht(iniiffe,.havif^.striw  only  in  thcji^^fa,  SSfSft^g 
the'iA\<'^,  ttiiliics;  and:th^«i<j  cattle  yfhichi  apo  ifii^^ipg- 
*?tGft:^nf^-Mpigjiy'whicb  are  of  the^^otd^f^Rd  ^.^ca^er 
Ui:^$iHtji,%ksurhip$%iri(xniiikt^abie^  jii^i^^^m 
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^indwer  V«r3^4#f'jfof^8ioi^'^ig8,:'witk'itIm  Atl^itk^n^  the 

The  value  of  turnips^  as  foodfipr  shee|>^  h^i^lqfig  ji^ef^n 

fbity  alioiireii    ^  F6^  cailile '  too  -  tb^  ftre  %wmg  .gf^po^i 

^bh^fdfefjftfljr,  bdt  I  tliink  aire  generally t  gty^Miy^.to, 

iuch^asr  am  fatt!enihgfi'Arfd  toi tiotrs  Aod  ^lyeiS^  .  aif>l» 

e^Ie '  nr6  miicir  -  neglecl^ed  in  the  mtiter  seeson ;  ^  I  kei^e. 

^ilifet 'Witfe  Yery  fe^r  farmers  who  have  made  turnips  a 

'citififeort  food  for  their  dfatight  and  young  honps^.Qr 

'^Ho^h^ure  considered  them  valuaUe  as  food  fer  pigs;  hut. 

frbitt  'Jhy  tiwii  experience  I  venture  strongly  to.recpai* 

■fttend  ^h^m' foi^  tliese  purposes  |  at  first,  perhaps,  they: 

^iJ^iR  dbj^t  to'thdm.    In  a  few  days  they  will  eat  thtei  a 

Itete,  ^nd  t*hen-soine  begin  to  feed  upon  them,  all  the 

«¥^^V' Will  quickly*  follow  the  example. 

^.;tlfpfig  Rtita  Ifoga  I  have  heard  recommended  as  far  sn- 

^'petiOfr'fb^  ibhes^  4aner  purposes  ^  and  am  incUned  ^to 

"  Ifiihk;  'fi'om  thf^  closeness  of  its  texture,  and  its  a>veQt- 

^^(^,^tiiat  it  isf  Aid^^  nutritious ;  but  I  have  not  beeoiauc- 

t^^ssfifl  in'  rikisik^^  ge^Ml  produce ;  it  appears  to  tiietjl»t  be 

^^^VlBr^-fSt^arid^is^crop;    I  propose,  however,  to  gireat. 

^  VfikM^r  xM\\^M  AvdxM  be  sorry  to  isay  any  tbiog  that 

^^a^htj'tehd'illb^i'sd&u^gfe  the  cultivation  of  a  pi»i^:pi9S- 

'Ueiibed  '-W  -id  ^inHiYy-  :vailuable  ."^propeitiesw  ^araote^  ^ab- 

^'lii^^^  Md'ba^,' I  ^onsidfr  aff  highly  nedestttrjr  orfps 

'^.ii^ati^^lfaMn  ^^iie^iwo  latter  particularly  sp  upon  ^ti^ong 

'^%o%  i^  tlib]^ '&t«^  aiV  dxcelleot  resource  in  Joogfcostsr  afid 

^'^Ui^p'ihiiwa,  itiflieti  turnips  are  with  diffictilty.rpiiocured. 

^^'it  iij^d^rai^te^tb  grow  them'as  peardftelioitestead  as 

-^ibialiUe.    I  IMd  ^  itiethbd  fd  proNsrviiig  turnips  from 

o Ae^ost,  d§  ni^niidn^d  by  Mr.  MarsfaaM  in  his  <<  Minutes 

^  'iiP^Agticultui^V-  P*^  19e,  of  greiit/U3e)aS'^  I  constant 

^^^^^^f'\%  tb^i^y^pfovlded^  notwidistafiding  Ihe  vteiM^er. 

^^Bbfere  die  firost  sets  in,  I  employ  boys  to  assist  my  own 

^VL  2  labourers 
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labourers  in  cutting  off  the  tops  and  fangs  ;  the  tops  are 
carted  home  for  the  immediate  use  of  the  cattle,  or 
spread  upon  grass  land  for  the  sheep.  The  bulbs,  are 
thus  preserved :  a  layer  of  straw  is  spread  in  a  round 
form  upona  dry  part  of  the  land,  and  the  turnips  are 
carted  to  it ;  four  or  Rve  leads  are  heaped  (md  covered 
\^ith  straw";  a  little  earth  is  put  at  the  top,  in  the  man^ 
ner  6f  potatoes ;  only,  as  they  seldom  lay  long^  quite 
^o  much  care  is  not  necessary.  Thus  they  remain  until  a 
frost  causes  a  demand  for  them  in  the  farm-ykrd,  ^t . 
i^hich  time  they  are  particularly  serviceable,  if  they  ara 
Jed  home  without  injury  to  the  land  or  roads.  They 
might  also  be  protected  thus  for  sheep,  which  woul4 
greatly  lessen  the  consumption  of  bay  iti  severe  weathen 

Corn,  in  the  straw,  I  have  cut  in  small  (juantiti^,  an4. 
think  it  is  very  useful  to  give  to  horses  in  the  day-tioia 
wh6n  It  is  required  to  have  them  fed  quickly^  tli^t  they, 
may'  get  to  work  again  ;  but  I  am  of  opinion  where  ch?iff. 
is, plentiful,  much  of  this  will  not  be  required,     .    , , 


P        "    'Onifie  Treatment  of  Farm  Horses. 

'' -By  John  Bannister,  Esq^ ^  ^^  .     ..  ,.   .  ., 

Efpm  Hunter's  Georgical  Essays, 

vyK  the  economy  of  the  stable  depends,  iij  po. small, 
degree,  the  profit  or  loss  Of  the  husbandman  .j  sinc.e,'  if. 
the  working  cattle  are  disproportioned  eitlj^er  in  immbej,- 
or  siz9  to  the  exigencies  of  the  farm^.or  if.  properly- 
adapted  in  these  particulars,  should  turn-  out  unhealthy, 
either  from  natural  causef^  or.  ^n  undue  atteotiou  in  the 
persons  to  whom  the  man^geqient  of  thecn.  is  entrusted  ;. 
or  if  they  are  over-worked,  or,  on  the  contrary^  not  kepis 
witii  a  sufficient  clegrep  pf  $tfict»ess  to  .th<;ju:-  Ubour..;  ,ifi 

they 
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•  ..'"'■<  f* 

they  are  pampered  too  hfgh,  or  have  not  a  due  aftpw* 

ance  of  food  :  in  either  of  these  cases  the  owqi^r  will^ndr 
an  evident  diminution  in  his  profits;  and,  if  not  timely 
redressed,  a  want  of  attention  to  these  minutiae^  ^.  the^ 
way  at  first  sight  appear,  will  increase,  by  9Ja\f  pro^ 
gressions,  till  the  evil  may  at  length  terminate  in.  tlij^  ruip, 
of  those  people  who  have  been  remiss  in  this  par$  pic 
their  business,  .  .  , 

The  number,  as  well  as  size,  of  the  working  horse» 
must  depend  on  the  situation,  extent,  and  nature  of  .th«t 
farm ;  since  one  team  on  a  gravel,  sand^i  or  other,  light 
soil,  will  cultivate  a  larger  proportion  of  ground  iii  a^ 
giv^n  time  tTian  two  on  a  clay,  where  the  native  adher«r 
sioiT  of  the  soil  enhances  the  difficulty  of  the  several.op^ 
rations  of  the  field,  and  where  the  de^p  and  miry  roaci^^ 
render  a  larger  strength  of  cattle  abundantly  oeQiefS£Mry^ 
Again,  the  former  whose  fields  are  hJUy  and  uneve|j  wilji. 
be  under  the  necessity  of  supplying  himself  wijtb  Bjorf 
able  horses  to  answer  this  superior  strength  of  tillage, 
than  another,  whose  lot  has  thrown  him  on  a  level  situa- 
tion. Such  people  also  who  have,  a  large  proportion  of 
-wood  land,  or  who  from  any  other  cause  are  obhged  fre- 
quently to  perform  long  journeys,  demand  an  abler  team; 
than  he,  whose  chief  employnlfent  is  the  tillage  of  his 
gipound,  and  is  therefore  rarely  under  the  necessity  of, 
travelling  on  the  road,  except  in  the  necessary;  con- 
veyance of  his  grain  to  market,  the  proximity  or  dis-, 
tance  whereof  is  an  object  of  no  mean  import  to  the  far-, 
jner ;  since,  if  his  situation  be  in  the  vicinity  of  a  market-;  , 
town,  more  corn  may  be  delivered  in  one, day  than  iiv^^\.9t 
or  three  where  the  barns  lie  at  the  distance  of  eight  op 
ten  miles,  or  perhaps  farther,  as  is  the  case  with  many 
|arm^ ;  and  if  tlie  various  items  saved  by  this  cqntipgency, 
Yfttt  to.be  added  together  at  the  year's  end,  they  would, 

lam. 
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I  am  persuaded,  form  a  mucli  larger  sum  than  is  geiie- 
rally  imagined. 

iThe  proportion  of  meadow  or  feeding  land  to  itie  ara^ 
We  fe  likewise  to  be  considered  in  regulating  Ihe  numliei* 
6f  working  cattle  on  the  farin,  since,  wTieh  there  is  a  due 
allbtrance  of  the  former,  tfeere  will  be  less  employ ni'ehl: 
fot  the  horses  ;  and  consequently  on  l)iese  farms, 'wfiere 
ther^'is  an  equal  division  of  arable  and  greeA  fan<3^'  one 
team  wiH  be  amply  suflicient,  where  there  would  other- 
wise have  been  a  necessity  to  employ  two  of  tliree.  ' 

The  sex  of  the  labouring  cattle  wifl  likewise  b^  <i*6t^<^* 
miAed  by  the  nature  of  the  farm,  as  It  maiy  bti  nrfire  cin- 
▼fenicnt  to  Employ  geldings  if  there  is  a^arit  of  jiastti^tie, 
whilst  a  due  portion  of  green  land '  may'  6iic'oiirag8  V£b 
ftirm^r  to'  drive  chiefly  mares,  by  which  means  lie'Vill 
have  uhe  advantage  of  breeding  colts,  and  thereny'  of  "ftir- 
nislnng  himself  with 'a  constant  successiort  otyb^ngcii^ 
de' '^t  1  trifling  expense;  and  this  is  so  hiitfe'riali^'ctiim- 
dferattioh,  that  it  ought  never  to  be  nrglecte'd  whbrte  there 
is'ift  opportunity  of  reducing  it  to' practice  -/since^^  wKen 
'i  perfeon  is  obliged  to  stipply'thc!  diificiency  'of  his  team," 
it'h^fever'  age  or  accident  render  it  necessai*^-  for  ^innf^  to 


rtcfttit'K^  stock,  by  having  ^eeidufse  WU%  ae^er,^1t 

ftrhri  iticontinnal  drftin'irom  hirf  pockei,'"and  lay^  liim 

tiHder  tbd  necessity  of  expending  a  eoniideritiJe  stiin'^iB 

tiie  pW<j!iase  of  working  cattle,  which.  When  he 'has  tKe 

idttivatitjigi  of  breeding  them  on  his  o^li  pastures,  ^miglit 

•  b^i^dsieirveJl  towards  the  ptirpo^  of*  buj^ng  other  istock, 

^nJPtiis  team  ^ould  in  all  probability  be  ihore  completely 

ftriihJH^d'writh  his  own  breed  than  by  any  which  he  coufd 

-  ptirdhiise  from  the  horse-dealer,  ^'ith  Whoiti'^lie  riui^  g^at 

hi^ktB:  '  'Other  idVahtages  likewise  att^tfd  ^e  tiij3band- 

iriiA^hb  is  ft)rtuhite  enbtigh  to'  possess 'a' quirt t*^  '6( 

pistare  lahti  i'h^duc  propartioft'^'td  ihe^  aVabl'^'v^r'i^^ 

•  -■  advantages 
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advantages  pertinent  to.  the  subject  iij  l?aad,  for  as  to 
the  general  .superiority  of  farms  of  this  descriptiou  over 
mere  arable  tenures,  it  is  so  maniiest,  as  to  occur  in  a 

tlH)usand  instances:  but  in  tliis   particular  one  of  the 

V>  \r  :  V  ^}  .'  v:    ■];.."- /r  r-  '.^^•'  ^  r-.-fj  ••..  rr    -^^-   >\:  ::    iV"!* 

management  9/ the  teams,  I  would  mention  the  bejog 
fible  to  turn  out  a  sipk  or  lan^ie  hovse,^  and  tluiii  in  Tnmj 
cases  expeditini;  <a  cure  in  a  much  more  efiectual  ma.nr* 
per,  and  at  far  less  ex])eiise  than  if  recourse  were  ,hai;l 
to  the  farrier.  Besides,  where  mares  arc  kept  in.prci- 
ference.tp  weldings,  a  disorcjler  which  would  totally  dis- 
qualify^ the  latteif  for. business  will  render  the  fprmer 
fc^,  no  pjjpajis  Jess^ proper  for  breeding,  and  thus  she  may 
§till^  cQjrtipyi^  Usefql  in  this. particular,  wlulst  her  offspring, 
s^ipply  her, place, in  the  harness, 

tf,,Jn  .t}iose^cc^un|ries.  where   the  ploughed  I^nd   19  SjtifF 

an^ .  perfectly  free  from  stones,  and  where  .the  pa^tujje 

^s  of  the  richest  kind,  the  use  of  horses  is  in  a  gre^t 

ine^ure  supplied  by  oxen,  which,  being  turne4  QUt,  jpf 

^th^ ^team  into  the  feeding  pasture,. bring  a  dpublp  j^vofit 

to,  tlie^owner.  ,  The  expense  of  maintaiuing^thes^  .cre^^ 

ture§   \t\  good  ^vorkiiig  order    bears  no  propQ]:|iQii.  to 

the  cpnsumption  in  hay  and  corn  required  for  tb^  liprjM^^ 

^besJc^Sfth^^very  ^n^at^riiil  saving  in  the  article  .of,  ^fi$, 

wherejip  a  hofsch-tejiia  copsiderably  eQh^QQea,.ib^  J4fu:k« 

sna^i||l's  bill,  ^,  X^i^^^  .advjMitages  sppak  greatly  iq  feypfir 

q(  ap^ox  team,  where  the  situation  will  i^S?it;;.<^.-t/3e 

^practice.;  l^ut,  whipre  ^e  lapd  is  ?tQaey.apd.u^e^TSRr  W4 

tJ.ie^  roads  hard  and .  rugged,  and,  wh^rp  tbe.,J^jQl^4a 

loot  ;  possessed,  (^  .^ufiicient   quRiity.  0/ ^^g^dlj^tije 

jVieaclow  .land  to.  adfpit  of  the  bq^st  bce^rjg  Jkfjt^ii/^f}..  .oq 

.t!}e^^.Hr^s>^y:M  he  has  l>ew.  wo^Jced,  .^  jf^^cjieot 

Vjrf^i  jFlj?9,|?f.^Uer  of , Ui^se . ciifjc^wo^nc^s  ace  wa,ijitinf,, 

^jjit  3§  .certainly,  the  .ipos^  j?^diGiws,ip.pri^p4  to  ett«?^?y  * 

A?^*^i^®^?^A-§^'^.:-*^^-°?^*.^^  J;ssf  ^;.?io^  mpyer,.i«pMld 
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taake  but  very  indifferent  way  on  ground  that  is  hard 
and  "stoney,  as  in  that  case  he  must  necessarily  be  shoed, 
and  this  is  a  task  of  no  small  difficulty,  these  animals 
being  endued  with  far  less  docility  than  the  horse,  and 
are  generally  cast  whenever  this  operation  is  performed. 
Besides,  where  the  farmer  has  no  convenience  of  fat- 
tening the  oxen  when  past  their  labour,  he  must  often 
icU  them  at  a  disadvantage  to  the  feeding  grazier,  so 
that  on  these  considerations  the  horse  is  by  far  the  most 
useful  beast ;  but  in  deep  miry  countries,  as  I  observed 
before,  the  ox  may  be  employed  to  great  advantage. 

The  horse  is  subject  to  a  greater  variety  of  disorders 
than  any  other  of  the  animal  race,  and  these  are  often 
aggravated  by  ill  management;  nay,  I  believe  I  might 
add,  that  more  distempers  are  brought  on  by  a  neglect 
or  improper  regard  to  the  creature,  than  what  proceed 
from  natural  causes. 

As  the  complaints  incident  to  this  animal  are  more- 
numerous,  so  is  he  mc3re  susceptible  of  injury  from  the 
different  vicissitudes  of  heat  and  cold  than  any  other 
cVeature.  The  ox,  when,  he  has- finished  his  stated  task 
for  the  day,  is  turned  abroad  to  feed,  without  any  other 
care  from  the  hind  ;  whilst  the  horse  is  taken  into  the 
stabfe  at  the  close  of  his  labour,  and  diligently  Attended 
during  the  remainder  of  the  day,  and  af  night  left  to 
repose  on  a  dry  and  well-shaken  bed.  The  horse  meets 
with  an  early  attention  in  "the  morning,  and  is  alter- 
nately fed  and  curried  before  he  goes  forth  to  work,  in 
order  to  enable  him  the  better  to  withstand  the  fatigues 
and  labour  of  the  ensuing  day  ;  the  ox,  -on  the  contrary '-^ 
fearless  df  the  summer s  sun  and  winter's  bldsts,  i's'takeh'  '• 
out  of  the  field,  and  with  very  little  cereinony  har- 
nessed for  his  work.  *    ' 

Such  being/thc  care  -required  in  the  inanagement  of  ^" 
workiAg-team,  how   necessary  to  the  farmer's  interest  is 

.  it, 
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it;  tQ>be  provided  with  a  set  of  domestics  sober,  bonest^^ 
aod  diligent^  who  hj  obliging  their  horses  to  do  a  good, 
day^s  woii  at  whatever  business  they  maybe  employed,^ 
and.bjr  a  frugal,  yet  n^e^ary  allowance  of  ipeat.in, 
the  stable,  and  by  a  proper  attention  to  the  dressingr 
and,  well  orc^ring  of  their. .  jcaUlq,  .  will  take  pare  . tjbafe; 
liieir  nrast£x's  interest;  be.  .prompted,  .and  hi%  welfare 
consulted,  in  ev^ry^  particular.     But  however  ardently 
the  po^^ession  ^  fj£  servants  with,  qunliti^  like  these  is 
to  be  wishpd  fori   I.  believe  there  are    f^w :  th?it  have: 
kept,  dependez^  of  any  kind  who.  can  bpast  of  having, 
oftep^  met  with,  those  which  have  turned  out  perfectly. 
to:  ^ir.  wishcps;  i perhaps  if  we  were   to  extend   our 
iivgiui^riesi  in  this  particular  from  the  prince  on  the  throne 
t<^  idle  villager^  whose  only  attendant  is  a  dirty  girl;, 
Ijsay-i£-w.e  could,  search  into  the  characters  of  these, 
Torious  degrees  of  servitors,  .we  should.  &i\d  that  all.  of 
th^fli^ .  in  their,  several  stations,  so  far  from  studying  the 
il^(3ipes^  and  , profit  of  theic  master,  directed  jtheir  views 
tf>»;ards  jcnriching  their  own  coffers,  at  the  c^xpense  of 
thjpir.etnploycarr;  and.  whilst  the  cpurtier  has  his  parasites 
a]|d  di^pendeats.  to;  shnre  with  bitn  in  the  plunder  of  hi^^, 
Sq:ir«rGigQ,  the  solitary; domestic  of  the  villager  above- 
nif^sitiaasd  finds  som«  char- woman  or  iten^raM  ballad- 
diigerto  receive tlie. scraps  of  the  pantry  and  the  refuse 
of  die  kitchen*,    ^  . .       . 

Iq.  this  progressive.  scale>  tlierq.  axt  non^  who  study 
HUire  9^  of  deception^  and  perhaps  ^b^rc  are  few  ^f  tite 
«e¥era|i  nuiks*  and  deno^inatioQSi  of  servants,  from.tlie  pa« 
lace  to  the  cpttagjq,  who  have,  fairer  opportunities  of  esc-, 
ercisipg  thair  dexterity  in  this  way  than  those  employed 
by  the  husb;^ndmaa.  ,  Peing  brought  up  from  their  in- 
fancy in  the  lowest  habitudes  of  trick  and  knavery,  and 
obse^rving  in  their  parents,  and  in  every  one  of  their  owa 
vVoL.  VI.— SEgoNn  Serj£s.    .  B  b  oud^r, 
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order,  a  kind  of  emulation  at  exe«lUng  in  e?«ry  niaili 
att  sind  chicanery,  and  cdmoling  them^Ivei  with  ib^: 
sBttsfaetioh,  that  ^  long  as  di^y  kee|^  witfa&ft Ihe  letttr 
df  the  Ia\r,  and  are  free  from  capital  oflencte,  Ihey^ 
may  with  impunity  continue  in  ihe  pracciod  of  thiif 
lower  rank  of  vices,  it  is  matter  of  Bltk  isuvpfiae  that- 
they  should  imUbe  their  parent's  botidkis :  and  dms  tkt\. 
ploughboy  is  no  sooner  admitted  into  the  Habfe)  duoi' 
he  is  initiated  into  tb0  vices  of  tliat  semtiiary ,  aad  shows: 
biilhself  an  apt  and  ready  scholar  by  pilferii^  his  mas«' 
tier's  corn,  which  as  it  is  given  to-  his  master's  cattle^ 
the  waggoner  (his  worthy  tutor)  persuades  him  is* 
a  matter  of  trifling  concern,  and  by  no  meansabreack 
of  the  seventh  commandment ;  till,  by  a  frequent  re^ 
petition  of  this  crime,  and  from  the  fome  of  exaiqil^ 
2^  bis  fellow-servants,  he  is  led  on  to  the  etmmiissioiii 
of  other  acts^  where  this  kind  of  casuistry  does  XMsoi 
properly  comd  in  aid  of  his  wounded  conscience. 

Sincfe  these  arts  too  frequently  are  practised  in  a 
farmer^s :  stable,  how  careful  ought  he  to  be  that  hia 
working  cattle  do  not  suffer  either  from  the  wglecC 
of  the  ploughman,  or  from  his  over-solicitodO'  "to  be 
possessed  of  a  fat  and  sleek-looking  team.  Such  hoiMimay 
iTideed  attract  the  eyes  of  a  gaping  crowd  at  &  country 
iharket,  but  will  ntver  ans^ver  the  purpose  of  tiio  farmer 
in  getting  through  their  daily  labom*  with  a  niod^rate 
proportion  of  meat ;  and  a  due  attention  to  these  par- 
ticulars wouhi,  'ram  persuaded,  be  the  means  of  pre«« 
vanning  many  of  the  disorders  to  which  this  useful. i^cW 
of  animals  is  naturally  subject. 


TO   BE  CONCLUDED  IK  OUR  KEXT. 


iM^r 
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Zeiicrfr&m  Mr^  Boswcll  respecting  the  Ship  EconomjfyM 

Vessel  built  according  to  the  new  Method  invented  by  him, 

,foT  which  he  lately  obtained  a  Patent  *'  ,        • 

Communicated  by  the  Author  m  a  Letter'  to  the  Editors^ 

Gentlemen, 

JrVS  you  bfid  the  goodness  to  insert  in  your  Repertory 
.^f  Artsf  an  account  of  the  construction  of  the  ship 
.Economy,  of  London,  built  under  my  immediate  diree- 
tion,  according  to  my  patent,  I  hope  the  following  rela- 
tion of  her  performance  at  sea  (which  proves  that  she  is 
equal  to  any  Qther  ship  in  every  respect^  and  superior  to 
many)  will  obtain  also  a  place  in  your  publication,  and 
be  acceptable  to  your  readers,  who  know  the  importance 
of  improvements  of  this  nature  iti  naval  architecture,  to 
a  nation-  whose  chief  dependance  i$  on  her  maritime 
atrength,  and  where  large  ship*timber  is  every  year  be* 
oomiog  more  scarce. 

*  £xttact  of  a  Letter  from  Captain  Alexander  Smith, 
Commiand^f  of  the  JEconomy,  to  William  Lushington, 
E«3p>ir^  Part-owner. 

*^  Sif,  Grenada,  Oct.  IS,  1804. 

"  I  have  the  pleasure  to  inform  you  of  the  ^ip  Eco-. 
DOiny's  safe  arrival  here,  with  convoy,  yesterday  even- 
ing. We  have  had  a  very  fine  passage,  and  but  one  gale 
of  wind.  The  ship  performs  as  well  as  it  is  possible  for 
a  ship,  is  remarkably  easy  at  sea,  steers  and  sails  well, 
and  is  perfectly  tight.  In  the  gale  of  wind  the  Epervier, 
M.  W;  sprung  her  foremast,  the  Robert  Aylward,  ditto, 

•  Vol.  IV.  page  430t  of  the  new  feries. 

t  See  ihe  fpecificallon,  publilhed  in  the  fecond  volome,  new  ie« 
xtn,  page  81. 

Bb  2  a  brig 
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^brig  (master  or  brig. named)  Swinger^  lost  both  lop- 
masts,  and  parted  convoy  in  lat.  14,  39  N.  Our  ship 
behaved  extremely  well,  and  never  strained  a  rope-yarn. 

(Signed)        "  ALEXANDER  SMITHS* 

The  unexagerated  veracity  of  the  above  account  may 
be  implicitly  relied  on,  in  addition  to  which  I  have^to 
state,  that  the  Economy  also  sails  remarkAbly  fast ;  as 
*a  pr6of  of  which,  having  been  detained  ih  the  Thames 
"for  part  of  her  outfit  twenty-fouf  hours  'after  the  con- 
'voy  had  sailed  (when  she  was  outward  bound  to  the 
West-Indies  in  August  last,  1 804)  she  aftcfwards  passed 
by  most  of  the  fleet  between  the  Thames  and  Ports- 
mouth, and  was  one  of  the  first  vessels  which  arrived  in 
'  Portsmouth  harbour. 

Having  found  that  the  room  taken  up  by  the  transveine 
frames  in  the  Econotny  was  objected'tor  I  tahethisfop- 
•  portnnity  to  assure  your  readers,  that  I  am  acquainted 
with  very  suflicient  means,  with;ntbe  limits  of  the  pa- 
tent,  for  reducing,  thisj.  inconvenience  to   so  smaU  a 
degree,  as  to  render  it  an  object  pf  no  material  con- 
sequence in  any  other  ship  built  in  the  same  manner: 
and,  besides  this,  at  all  events,  if  a  vessel  built -on  this 
plan  will  cost  mpchless  than  one  of  the  usual  construction, 
sto^v-ing  precisely  the  same  quantity,  it  is  evident  this 
c^n  be  no  material  objection.    1  can  moreover  prove  to 
any  unprejudiced  person,  that  there  is.mpre  space  gained 
internally,   frpm  the  smallness  of  the   vpytical  timbers 
in  the  intervals   between  the  fore  and  aft  ribs,   (and 
from  the  absence  of  knees)  than   can   possibly  he  oc<;u- 
pied  by  the  consititucnt  parts  of  the  transverse  frames. 
I  am,  Gentlemen, 
^  Youir  very  humble  servant, 

'  JOHN  WHITLEY  BOSWE;tL. 

"  t   .•    .  Experiments 
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E^cperimenU  and  Ohservations  on  the  Feathers  and  Demi 
qf  Domestic  Fowls.    By  M.  Paiuient.I£R. 

From  the  Annales  de  Chimie. 

.  JL  T  is  npt  merely  for  their  flesh,  their  fat,  and  their 
•  ^SS?>  ^^^  ^^  ^*^^  ^^^'^^  feathers,  that  fowls  are  pursued 
in  the  field  and  reared  in  farm-yards.;  but  these  feathers, 
which  nature  has  given  them  for  their  clothing,  and  also 
^  to  form  the  principal  instrument  of  their  flight,  have  dif- 
^  £erent  destinations  of  more  or  less  utility  to  society. 

Some  remarkable  for  their  softness  and  elasticity,  for  the 
beauty  of  the  filaments  which  compose  their  plumage, 
'  serve  to  shade  the  helmet  of  the  warrior,  to  adorn  the 
tresses  of  the  fair,  and  to  form  those  elegant  plunies 
with  which  the  most  splendid  articles  of  furniture  are 
surmounted. 

Others,  valued  on  account  of  the  lengtih  and  the  so*^^ 
lidity  of  their  quills,  and  the  facility  of  cutting  them  into 
^ny  desired  shape  for  writing,  become  the  interpreters  of 
our  thoughts;  they  advantageously  supply,  among  the 
Europeans,  the  place  of  the  reed,  which  the  Arab&  em* 
ploy,  and  the  style  with  which  the  ancients  engraved 
their  tablets. 

Finally,  there  are  feathers  adapted  for  filling  those 
cushions  upon  which,  fatigued  with  the  labours  of  the 
day,  we  repose  during  the  night ;  it  is  among  these  that 
Voluptuousness  herself  has  selected  a  species  of  peculiar 
fineness,  lightne^,  and  elasticity,  to  form  the  bed  upon 
which  she  tastes  the  sweets  of  repose. 

.Phima  and  other  Ornaments  qf  Luxury. 

The  most  beautiful  and  tiie  most  valued  of  all  plumes 
are  those  fnade  of  the  feathers  of  the  ostrich  ;  this  singu- 
lar bipedi  wluch  has  the  feet  and  paits  of  g^eration  'df  a 

quadruped^ 
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quadruped,  tbe  hes^d  of  a  bird,  and  also  the  iacuky  of 
laying  eggs;  the'stoihach  and  intestfiles  of  the  ruminaitt 
animab,  and  yet  the  glzxatfd  of  a  fdwl ;  which  has  its 
body  covered  partly  with  feathers,  md  piirtiy  with  hair, 
and,  finallyi  wings,  which  do  not  serve  it  as  instruments 
for  flying,  but  only  for  balancers^  with  which  \t  supfiofts 
itself,  and  easily  preserved  its  equilibrium  in  the  extremely 
'  ]rapid  courses  which  it  perfohos  in  the  deserts  of  Afric^/ 

The  plumage  of  th6  male  is  black,  with  some  grey  aiid 
white  feathers ;  that  of  the  female  is  brown,  or  of  in 
ash-grey.  The  large  feathers  of  the  wings  and  of  the 
tail  are  white  with  the  males,  and  black  with  the  females. 

What  particularly  distinguisheis  these  lai^ge  feathers, 
and  renders  them  admirably  adapted  for  forming  plumes, 
is  that  they  are  soft,  open,  flexible,'  that  ^heir  plumage,  - 
composed  of  detached  filaments-,'  without  Consistence  and 
without  cohesion,  is  long  and  well  filled ;' and,  finally, 
Aat  the  white- feathers  of  the  mile  are  capable  of  taking 
the  most  beautiful  tinges. 

The  rarity  and  dearness  of  these  ostrich  feathers,  which 
are  brought  to  us  by  the  Levant  trade,  would  uiidoufet- 
ediy  have  caused  it  to  be  attempted  to  naturalize  this  ^i- 
gsiiitic  bird  iti  EiirOpe,  if  it'  had  been  thought  capiabie  of 
thriving  any  \vhere  but  in  the  burning  sands  of  Arabia. 
But  there  is  atiother  spdcies  of  oistrich,  that  of  Magellan, 
which,  being  a  native  of  the  cold  c6untries  of  Smith 
America,  might  prosper  in  our  climates.  It  ought  toW 
■attempted  to  bring  it  hither,  arid  cause  it  to  propagate, 
in  order  that  wc  might  avail  ourselves  of  its  eggs,  'its 
liesh,  and  its  feathers. - 

Whilst  awaiting  the  success  that  may  be  hoped  from 
this  speculation,  there  is  another  which  would  sueceed 
joaere  speedily  and  certainly,  gamely,  to  multiply  the 
breed  of  turkeys  with*  white  feathers,  and  to  employ  for 

'  plumes 
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piomes  the  feAduirs  ir bkh.  axe  sttntitechflt  %fae  adfes  of  tli^ 
vpper  part  of  the  legs  of  these  fowls.  .  This  supplemeoii 
to  the  ostrich' fiMiliie#s  would  bteoitie  ttsefiil  la  c6tntiiel*6e« 
Wc  itiTka  the  btaeders,  who  occupy  ibemsblirea  witb  ttai 
r^earing  of  this  hnd,  to  attend  tD  /riMi  profitt  wJudhI  ^ucb 
a  branch  of  industry  might  produce.  v.  ' 

Bwidea  the  large  osti'ich*  featbbra  Khioh  we  sea  \f€vm 
with  sueh>  grace  over  the  beads  pf  our  ladies,  there  aril 
others,  taken  from  other  birds,  whieh  also  serve  as  Oma^ 
maits  in  their  dscss,  such  as  the  feathers  of  the  BM  o# 
Paradise,  aod  especially  those  long  and  beautifid  bladb 
fi^thers  wbicb  eome  from  the  top.  of  the  head  of  tlie 
keron,  fbrming  an  aigrette  which  rests  upon  their  neck,  r 
r  Ltixury  has  idsa  applied  the  feathers  of  tlie  peaeodb  to' 
the  purposes  of  ornament ;  the  gold  .and  jeweb  which  ia^^' 
tare  has  lavished  upon  the  tail  of  this  superb  bicd  bdongp 
to  her  prorinee ;  those  of  the  gold-birds^  tbebummtDg*.' 
birds,  and  others^. the  lai^  famify  of  pedkers^  havaf 
presented  to  her  AeAsshneBsandveivetooftness  of  flowers,; 
the  polish  of  the^most  brilliant  metals^  the  lustre  of  the 
most  precious  stones,  and  the  varied  and  dazzling  re>. 
fleet ionf  of  die  rays  of  the  sun.  She  has  edtployed  in  the 
en^beliishment  of-dftas  the  beautiful  and  brilliant  yellow 
feathers  of  the  throat  of  the  toucan.  Nor  has  she  even 
disdained  for.  this  use  the  azure  feathers  of  the  jays,  with 
which  he  in  tbe  &bile  woivid  not  1>e  contented.  -  > 

Some  time  ago,  such  asi  active  warfare  was  carried  on 
i^ainst  the  birds,'  in  onler  to  pinocure  tfaesefeathete,  that 
the  husbandmen  flattered  themselves  that  they  should 
soon  be  ridded  ^f  them.  But  unfiv-tnuately  the  feathers 
of  the  jay  have  come  XKit  of  «f«riiioo^  and  this  bird  coali^ 
ttu^sto piilogetiie  fieids as  before. 

Bvt  it  is  not  only  for  objects  of  shew  that  luxury  bat 
•mptoyed  feathers  ,adora«d  jvitk  ^  most  bi*illiatit  coi 

lours  :- 
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With  the  skiM,  proTided  with:  the  feathbrs,  of  the  same 
birdsy  tor  which  thoitfe  of  the  swau,.  the  duck,  tbo  diver, 
the-  pbeaiMity  &€«.  here  been  added,  muffs  and  tippets, 
have  been  made. 

*  What  a  varietjr  in  the  natural,  oc  amficial  coIoDrs  of 
these  winter  omameats !  what  softness !  what  smoodi^ 
nessl  what  whiteness,  in  that  down  of  the  swan,  witb 
which  the'  women  guard  their  throats  and  necks  againsfe 
the  cold,  and  of  which  their  powder^pufis  are  made*.     . 

The  skins  destined  for  this  purpose,,  says  M^  VieiUot,* 
in.the new  Dictionary  of  Natural  History,  ought  not  tm 
he  those  of  birds  which  have  died,  of  disease,  or  have  bee% 
kitted  in  the  time  of  mouking ;  the£eathers  would  detach 
tJiemselres,  or  would.net  yet  hare  attained  to  their  per* 
lection.  We  ought  therefore  to  employ  only  those  o£ 
birds  killed  in  a  healthy  state,,  and  skimied  a  short  time 
after  their  death»  especially  in  hot  weather,,  otherwis^the 
same  effects  would  be  jnroduced  by  corruption  as  by 
disease^ 

As  soon  as  the  skin  is  cleaned  from  all  the  ilerii,  it  14 
spread  out  upon  a  small  table,,  with  the  plumage  down- 
wards, and  the  feathers  well  arranged  above  each  other^  In 
order  to  extend  it  the  better,  it  is  fixed  widi  pins  cur  thread 
on  each  side ;  the  fat  and  flesh  which  may  still  rensaiB  at^ 
tached  to  it  are  then  removed,  and  if  there  be  any  rents 
in  it  they  are  stitched  up  with  silk.  The  ^kin*  is  then 
spread  with  a  paste,  prepared  with  a  handful  ot  flour, 
a  little  fine  common  salt,  and  as  muoh  good  white  wine 
a^xs  requisite  to  bring  it  tp  a  proper  consistence. 

The  skin  being  thus  prepared,  it  is  put  to  dry  in  the 
•hade,  exposed  to  the  north  wind,  aud  when  it  b  dry  it 
if  cleaned  by  scrapia^^  whiob  ia  easily  done,  as  the  paste 
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ssparates  in  scales :  if  afte^  this  operatiou  it  still  retains 
any  moisture,  it  is  again  spread  with  the  paste,  and  pt^t  to 
dry  a  second  time. 

When  it  is  (|uite  dry  it  is  fastetjod  with  thread  upofi 
paper  or  a  ribbon,  an(|}  in  order  to  preserve  it,  \%  is  put' 
into  a  box,  the  bottoin  of  which  is  covered  w|th  worip* 
wood  or  rose-wood.  If  we  wish  to  give  the  skins  ^i^ 
agreeable  sihell,  we  must,  before  taking  them  from  the 
board,  and  after  having  scraped  them,  apply  to  them 
with  a  sponge  a  layer  or  two  of  some  odoriferous  com- 
position. 

When  the  skins  are  those  of  large  birds,  inst^d  of 
wine,  vinegar  is  used,  having  salt  and  alum  dissolved  in 
it;  of  this  naixtur^  several  layers  are  given  them,  the 
quantify  Ij^iug  reflated  according  to  the;  thickness  of 
the  skinr 

The  quiHs,  for  this  is  ^h^  terip  applied  to  the;  fti^thers 
of  the  wiqgs  and  tails  of  bir^s,  to  (}istipgviisb  them  from 
the  feathers  properly  so  cabled  which  cpvor  thetir  bor 
dies;  are  the  longest  and  s^trqngest  of  all  the  feathe;rs. 
Those  of  swans,  of  geei^,  ^nd  of  ravens,  are;  employed 
in  preference  to  ^U  others  for  domestic  pnrpp^es;  aQd  this 
according  to  the  qualities  whici)  bave  been  discovered  i^ 
the  barrels  of  each. 

Tkmst  the  swans'  qiiills  ^«  the  most  esteemed  for  wri- 
ting* and  forming  pencils ;  thus  goose-quills,  which  ar& 
(^lore  plentiful  and  almost  as.  good  as  those  of  the  swan* 
are  more  generally  employed  for  writing ;  .thus  the 
quills,  of  the  raven  ^r©  ^mplcQ'^d  more  particularly  by  the 
hsf  psiphord-ipakers  fo^  quiUing  the  jacks,  and  hy  limners 
for  penning  drawing}. 

Vol..  Vlf— Seco^jd  Series.  C  9  Manner 
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Manner  ofdarifr/ing  the  Quills. 

The  bird  which  affords  the  greatest  quantity  of  writing* 
quills  is  the  goose ;-  a  single  oqe  may  yield  them  of  ten 
'  djijfe^'^"^  9^1i^i^s ;  but  theie  ahyays  remains  upon  their 
surface  a£a.tty  matter^  from  which  they  must  befieed,  in 
order  tarender.them  pure,  transparent,  shining,  and  clean ; 
in  a  word,  to  give  them  the  cjuajities  which  they  ought  to 
possess,  This  prpjparatiou  is  principally  performed  by 
the  Dutch,  Hence  the  expression  in  French,  holhnder 
les  plinnesy  to  denote  the  operation  which  the  quills  are 
made  to  undergo,  I  availed. myself  of  the  circumstance 
pf  th^war^  >vheri;  several  apothecaries,  instructed,  in  .the 
arts  and  sciences,  were  employed  in  Holland,  tp  solicit 
them  to  collect  some  information  respectin|t;this  process, 
hitherto  unknown.  The  following  is  what  they  liave 
communicated  to  me.  .1  wish  that  by  repeating  them  a 
satisfactory  result  may  be  obtained. 

The*  prdcess  consists  in  plunging  the-quiH,'a^5  drawn 
froiri  'the  wing  6f  the  fowl,  into  water  lieaidy  boiling, 
letting  it  soften  there  silflieiently,  corhfn^tsing  it,  turn- 
ing it  on  its  axis  with  the  back  of  thebfeideof  a  knife. 
This  kind  of  friction,'  as*  wfell  as  the 'ihnnersions  in  the 
water,  having  been  repeated  till  thecyKnderof  the  qiifH 
is  perfectly  transparent,  and  the  membrane  as  well  as  the 
kind  of  greasy  matter  which  cover  it  entirely  remoi^ ;  ft  is 
immersed  fwtfcelast  tiroe,^  i'n-oriieriol^tfndei'  it  perfectly 
cylindrical,  which  is  effected  by  m^n's  of  «tfte  forefinger 
tand  thunib«  It  is  then  pnt  to '  dry  in  li  tnoderate  tcim- 
•peratur^.  •       •     .    V'         .  .       . 

-'     Feathers' ani  Own f^rCushiom. 

Bolsters,  pillows,  beds,  and -cushions,'  may  be  filled 
with  the  small  feathers  of  the  gallinaceous  tribe  of 
fowls   and   pigeons.      There    are   even   some   provinces 

...  .in 
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10  tvbich  they  are  already  eia ployed  for  this  ppr- 
pose,  but  most  generally  the  down  of  the  web-footed 
fowls  is  chosen  in  preference.  We  should  also  gladly 
ea)ploy  that  of  the  birds  af>prey>  if  they  were  sufficiently 
numerous  to  aiFord  aa^  adequate  supply^  of  their  thick 
soft  plumage.  » 

There. arer  two  species  of  down;  the  one;.ifhioh  is 
neglected;  consists  of'  lights  soft,  detached>  feathers, 
witliout  cohesion,  and  curly,  which  coVerS  many  young 
birds  as  tsoon  as  tbey  are  hatched,  and  £aNs  off  ds 
they  increase  in-size ;  the  other,  which  has  more  adhe- 
sion, and  which  is  ooUected  with  great  care,  is  tkat'with 
short  'barrels  and  long,  oren  disnuited  frathera,' which 
Nature  has  given  as  a  wiumr 'clothing  to  thebirdfe  which 
flyhigh  in  the  air  and  to  those  which  ane  aquatic,  in 
order  to  protect  tliem  against  the  cold  rcibicb  they  wotikl 
experience  without,  its  aid,  the  cmm  in  the  Wgher  re- 
gions  of  the  atlnosphere,  and  the  others  ia  the  contact 
of  the*  water.  'Tbis'down,  witbth&iasl,  is  ajso' covered 
externally  iriti»!a- close  and  oily  plumage,  which  (sntirely 
preserves  them. from* .moisture,  and.tbas  enables  these 
birds  to.  preserve  their  natucaHieat.   *  \       ^ 

The  down  of  Ihe  birds  of  prey,  whichis  knoiwnby  tlie 
name  of  Eiderdown^  being,  as  we  have  obsQfved,'  very 
rare,  means  are  scarcely  thought  of  for  abfditiing  atiy 
other  than  that  of  the  web-footed  fowls,  a  very  namerous 
class  of  birds,,  of  which  three  principal  species  have 
been  domesticated,  namely,  thft  swan,  the  goose,  and 
the  duck*  ■  '  .        -^ 

But  before  we  speak  of  the  manner  of  collecting  th^ 
down  of  these  three  birds,  we  must  say  a ^  few  word^ 
concerning  a  down  whicli  is- niuch  superior  to  them,  for 
its  softness,  lightnestJ,  .and  elasticity.'  This  is  the  Eider- 
*dowA/ f unwished  by  aspfecieacf  duck  wKioh  is -a  native 
t  C  c  2  of 
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of  Iceland,  called  the  Eider-duck,  Anas  moUissima,  Lmrl* 
The  following  account  of  it  i  take  from  Sonnini,  the  de^ 
serving  ftiehd  of  BufTon,  and  one  of  the  principal  au- 
thors of  the  new  Dictionary  df  Natural  History. 

The  Eider-ducks  pluck  the  down  from  their  breasts 
and  bellies  to  lina  their  nests,  and  to  warm  their  eggs 
and  their  young  ones ;  it  is  sought  for  with  much  assi- 
duity in  all  the  countries  where  these  birds  are  common  ; 
it  is  the  softest,  the  lightest,  the  warmest,  and  the  most 
clastic  of  all  downs.  Norway  and  Iceland  jrield  this  va- 
loable  substance,  which  sells  there  as  high  as  a  pistote 
the  pounds  when  it  is  well  picked  and  pure. 

The  nesti  of  the  Eider-ducks,  in  the  north  of  Europe, 
are  to  the  inhabitants  of  those  coasts  a  kind  of  property, 
the  ground  of  frhich,  though  free,  is  hot  less  constant 
andsuroi  Etery  one  enjoys  in  peace  the  nests  placed 
upon  his  ground,  and  does  every  thing  in  his  power  to 
a,ttract  the  couples  of  eiders  thither.  A  severe  fine  Is 
inflicted  upon  whoever  kills  any  of  these  birds.  A  single 
person,  especially  if  his  habitation  is  placed  on  one  of 
the  rocks  the  moe^  remote  from  the  land,  may  collect  in 
one  year  from  fifty  to  a  hundred  pounds  of  down.  The 
Danes  purchase  all  that  thc^  collect.  But  it  is  an  uni- 
versal rule>  that  the  down  taken  from  a  dead  eider  is  of 
'an  infarior  qualijky  to  that  which  it  plucks  out  itself. 
We  have  already  made  this  observation,  and  we  add 
that  it  is  genet'al  with  respect  to -all  birds. 

There  is,  in  fact-,  an  enormous  difference  betAveen  thfe 
feathers  plucked  out  of  the  living  animal  and  those 
which  are  taken  from  it  wheA  it  has  died  in  consequence 
of  a  disease ;  the  latter  have  very  little  elasticity,  their 
plumes  are  caked  together  by  the  least  moisture;  they 
have  also  another  inconveAiencci,  namely,  that,  though 
passed  through  tbeotpve,  the  mites  attack  them  mudi 
'   '  sooner^ 
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-sobfleir^y  and  reduce  tbem  to  powder  in  a  very  short 
time. 

But  not  only  the  feathers  of  doitestic  birds  present  this 
difference,  wool  and  hair  are  equally  subject  to  it :  the 
vrool'f  shorn  froi;n  an  animal  dead  ot  disease,  is  not  by  far 
«o  much  esteemed  as  that  which  is  taken  from  a  healthy 
^heep  ;  even  the  state  of  the  disease  considerably  depre- 
ciates its  quahty.  All  the  textures  made  of  the  hair  of  an 
animal  that  has  died  of  disease  have  no  strength ;  th^ 
dealers  therefore  are  very  careful  to  tell  us  that  their  hair 
comes  froni  a  living  animal ;  perhaps  the  experience, of 
practice  teaches  them  to  distinguish  it  in  other  ways  than 
by  the  wear. 

The  case  is  the  same  even  with  respect  to  the  ivory 
.which  is  collected  accidentally  in  the  countries  inhabited 
by  elephants,  and  that  which  is  taken  from  an  el^phatit 
that  has  just  been  killed  ;  the  latter,  which  is  very  easily 
<listinguisbable  by  every  turner,  is  of  much  greater  value^ 
of  a  finer  white,  much  less  brittle,  of  a  better  grain^  and 
capably  of  a  more  beautiful  polish. 

Snvan's  DorjOn  or  Feaihersi 

Among  the  wild  swans  there  aie  some  whose  plumago 
is  entirely  white,  like  that  of  the  domestie  swans ;  others, 
and  these  are  the  most  numerous,  are  more  grey  than 
whi!!e,  and  lliis  grey  wl>en  darker  appears  almost  brown 
upon  the  head  aad  back. 

The  domestic  swauii  arc  plucked,  like  the  geese,  twice 
a  year ;  they  afford  a  down  which  is  esteemed  for  its 
softness,  and  used  for  filling  cushions  and  beds.  It  is 
known  that  the  same  substance,  which  is  extremely  fine 
and  softey  than  silk,  forms  also  powder-puffs;  likewise 
beautiful  i^uff^  and  fdr  linings,  equally  elegant  add  warai, 
^re  made  of  it.     The  featkers  of  the  wings  are  preferable 

to 
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ta  those  of  the  goosC)  for  wmfcing  aiid  jfomiiDg.  the  tubes! 
of  pencils. 

Duck's  Dffwn.or  Feathers, 

Though  in  some  provinces  the  feathers  and  down  6f 
the  gallinaceous  fowls  and  pigeons  is  not  neglected,  thfe 
web-footted  tribe  furnish  the  largest  quantity  of  what  fe 
consumed  in  Europe. 

The  down  of  ducks  is  sufficiently  elastic,  and  is  sold  at 
a  certain  price  in  Normandy,  where  lai^ge  quantities  of 
these  fowls  are  reared.   It  is  inade  into  pillows,  beds,  &c; 

Jkfwn  or  Feathers  qf  G(ie$e. 

The  common  goose,  and  especially  the-  large-  kinjJ*, 
^hich  has  been  domesticated  from  tilae  immetndr iaJ-,  fur- 
nishes the  greater  part  of  the  feathers  and  down  en*^ 
|>loyed  in  Europe.  The  opinion  has  long  been  entftri- 
tained,  that  _ it  was  directly  prejudicial  to  the  health  of 
these  birds  to  plucfc  them  ;  howerer,  the*  operation  b^ing 
performed  before-  the  moulting,  this  periodical  malady^j 
common  to  the  rest  of  birds^  is  not  fbllow^dby  any  in* 
conveniences,  when  it  is  performed  at  the  right  tim^, 
with  skill,  and  in*  such  a  manner  as  to  take  away  from 
neh  wing  only  fo»r  or  &ve  feathers  and  the  downi 

Arsoon  as  the  goslings  ha/ve  attained  the  age  of  two 
^jrears,  tfaey  are.candux:ted  several  tinkes  into  clear  water  4 
they,  are  then  expensed  upon  a  bed  of  clean  straw,  in  oiv 
der  to  dry  them,  and  they  are  expediticosly  plucked  fpr 
thefirst  time,>atid  a  seboiid  time  at.  the  commencement 
of  tbe.  autumn i  iut  with -moderation,  on  account  of  tb«i 
appfoach  of  the-  cold  weather^  which  might  incommode 
them..  :  -.    .  .     ...;     >        .  .         . 

Anothei'  pr^ca»tion,  which  ought  ad  ways  to  be  ob^ 
served,  is  that,  when  ;the  geese  have  ,been  recently 
plucked,  :  they  jnust  be  *prcvehted- from  going  t^  the 
*"       '  water,  - 
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>raterj  aud  confijted  to  drinking*. for  a  day  p^  twp,;  till 
tlieir  skin  has  become  hardened  >•  finally,  they^efeplupked- 
<^  third  time,  when,  ifter  havmg  be^n  fattened^  they,  are- 
killed.  Thus  this  'bird^  'wbidb-ha^  Uyed  ialicml  nifio 
months,  may .  furnish  during- its  Jif© ^tbree ,  «ci*0ps  of 
feathers.  .•"•..:•' 

The  profit  Trhich  may  be » derived  iv<>m  the  feathers  of 
geese  is  by  no  means  to  be  contemiied  j  ttey  form  aa 
important  article  of  commerce  in  the  county  of  Lincoln, 
in  England,  both  in  down  and  writing-quilis.  .  s 

It  would  therefore  be  tlirowuig  awBy  yery  iiDnccc3S6Ci« 
rily  a  certain  and  considerable  profit  which  may  bci  ob^ 
tained  from  a  numerous  flock  of  geese,  to.  neglect  ga* 
thering  once,  twice,  or  thrice  a  year,  a  crop  of  icpills  for 
tvriting,  andof  down  for  piflows  and  beds,  iltha&beed 
estimated  that /this  product  ^ries  according:  to  thfe'age  of 
the  fowl,  and  that  an  old  goose  commonly  yields  her 
pounJ  of  feathers,  whilst  a  young  one  pretty. const^tly 
affords  half  a  pound. 

The  geese  destined  fof  the  farm-yard,  and  which  are 
wbat  are  termed  the  old  geese,   may,   it:  n  triii?,'  be 
.plucked  without  inconvenience  three^imes  a  }rdar,!akt  itt- 
tervals  of  seri^n  weeks  ;  btit^be.godlngf  mhst  b().fi»fferad 
to  attain  the  age  of  thirtcQti  or  fc^urteen  we^k^  ijejfore 
t)^  pperation  1$  performed  upon  them,  .especially:  tiio^ 
w^ijii^  arje'  pjbended  to,  be  eaten  C?arly^  as  tbey .  would 
gifovY  Ipan,  4nd  b^  deteriorated  iii  qadJit^r*-, .'    .; 
^' ;  U'b^jnft^ijf^-ijf  :the  AOiMri?lJm«)ot.tp0ntiubtttes:ji^^ry'e89e*»- 
ti^y  t$3i;|ljftt>ilMe,of  the,.do>*'n  and*  Itki©  sttengt^i^iOif  :t^e 
£eatliLys,j,.t^*fep^vti^uW.Jcafi©  >^hich  i^beetwed  mwoitlie 
.ge^^h^rM>l€s^:i«flueftC8  uppn-tt^mi  i  It -teibepa  ob- 
served, th«t/aii  placestwliecd'tUefio  fowls  find  plenty. of 
M^ater  thpy'are  not  so  subject, ta  ■yecnim,.",aDd  tl\ai  they 
jalford  feathers  of  a  better  quality. 

There 
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There  is  a  kind  of  maturity  with  respect  to  tlie  dowii, 
vhich  is  easy  to  be  distinguished  ;  it  is  when  it  begins  to 
hX\  spontaneously  ;  if  it  .be  pluoked  too  soon  it  does  noi 
keep,  and  the  worms  get  into  it.  Lean  geese  furnish 
more  of  it,  and  that  of  better  quality,  tlian  the  fat  ones. 
The  fanners  ought  never  to  suffer  the  feathers,  of  .the. 
geese  to  be  plucked  some  time  after  tliey  are  dead  in 
order  to  sell  them  ;  tJjey  generally  have  a  musty  sfneU^^ 
and  cake  together.  None  ought  to  be  introduced  into 
commerce  excejit  such  feathers  as  have  been  plucked 
from  live  geese,  or  those  that  have  just  been  killed  ;  in 
the  latter  ci^e  they  ought  to  be  plucked  without  delay, 
and,  if  the  operation  can  be  completed  before  the  fowl 
has  become  quite  cold,  tlie  feathers  will  be  infinitely  the 
better  for  it»  It  is  also  the  custom  to  turn  their  feet 
behind  their  backs,  so  as  to  support  their  Things,  without 
-which  they  would  break,  find  the  geese  would  he  xt^ 
longer  saleable. 

typing  df  the  Feathers. 

Whatever  may  be  the  species  of  birds  that  furnish  fea- 
tbers  in  the  greatest  abundance,  those  which  are  the  mos;^ 
esteemed  ought  to  be  plucked  from  the  living  animal, 
and  it  is  easy  to  distinguish  them  by  the  circumstance, 
that  their  tubes,  when  pressed  between  the  fingers,  give 
out  a  bloody  juice.  Those  which  have  been  plucked  after 
death  are  dry^  light,  and  subject  to  be  attacked  by  the 
>irorms  and  mites  ;  but  the  feathers  and  down  of  the  best 
quality,  gathered  before  the  moulting,  and  at  the  propc^r 
^ason,  require,  as  we  have  already  observed,  precau- 
tions, in  order  to  pffeserve  them  in  a  good  condition. 
Tfcey  always  carry  with  tbem  a  fatty  and  watery  matter, 
which,  by  the  changes  which  it  must  undergo,  would 

COfii^ 


Digitized  by  VjOOQ IC 


f'eathers  and  Dcmt  qf  Domestic  Fowls.  20 1 

eommumcate  to  them  an  extremely  disagreeable  smell. 
They  must  therefore  be  previously  dried,  put  into  an 
oveii  after  the  bread  has  been  taken  out ;  and  it  will  be 
proper  even  to  carry  this  desiccation  to  a  greater  length 
with  the  plumes  of  aquatic  birds,  on  account  of  their 
very  oily'nature. 

When  this  preliminary  desiccation  has  been  performed, 
the  feathers  are  conveyed  into  a  dry  and  ventilated  place  ;' 
d)eiy  are  turned  every  day,  and  by  this  means  the  mar-* 
rpw  contained  vdthin  their  barrells  is  dried  ;  the  fatty  and 
membranous  parts  of  their  surface  are  di<)sipated  in  the 
toTXxx  of  powder ;  and  then  the  feathers  may  be  kept  for 
ages  ;  but  if  these  precautions  are  neglected,  if  the  fea* 
thers  are  not  reduced  to  the  state  of  pure  dry  substance ; 
if  they  contain  juices  half  dried,  they  will  then  become  a 
prey  to  insects ;  in  this  case  they  must  be  cleansed  in 
soap-water,  and  afterwards  washed  in  several  waters,  an 
Qperation  which  impairs  the  elastic  quality  of  the  fea* 
thers  and  Wcasions  loss. 

What  we  have  said  of  feathers  is  applicable  also  to 
wool :  if  it  has  been  badly  purified,  the  fatty  matters  with 
which  it  is  impregnated  attract  the  insects,  and  it  must 
then^be  washed  in  order  to  prevent  the  destruction  of  the 
whole,  and  to  deprive  it  of  that  natural  grease  which 
corrupts  it. 

On  account  of  the  uncertainty  in  which  we  are  with 
respect  to  the  choice  of  the  original  substances  that  have. 
been  employed  in  the  beds  of  a  country  house,  we  ought. 
to  place  them  upon  a  frame  supported  by  poles  in  the 
middle  of  a  large  place  well  ventilated,  to  turn  and  beat 
t]|em  from  time  to  time,  to  expose  them  frequently  to 
the  open  air,  in  the  cold  of  fine  winter  days,  and  in  the 
sun  at  the  commencement  of  spring,  in  order  to  keep 
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them  free  from  that  species  of  insect,  of  the  class  of  the 
phalenae,  which  is  propagated  only  in  darkness  and  r&> 
pose.  The  open  air  and  agitation  are  meaifs  infinitely 
pref^^rabje  to  those  aromatic  plants  which  have  been  pro^ 
ppse^l  with  the  view  to  produce  this  effect. 

The  purifying  process  consists  in  putting  into  thret 
pints  of  boiling  water  a  pound  and  a  half  of  alum,  and 
as  ipuch  (rreaip  of  tartar,  diluted  with  twenty-three  pints 
move  of  cold  water ;  in  ^which  the  wool  is  let  soak  for 
some  days,  after  which  it  is  washed  and  dried ;  it  is  then 
HO  longer  subject  to  insects. 

The  purity  of  the  featliers  and  wool,  which  are  used 
for  making  mattrasses  and  cushions,  ought  undoubtedly 
to  be  consider<;d  as  an  object  of  the  utmost  importance 
tp  health.  The  animal  efluvia  may,  in  a  number  of  cir- 
C(Umstances,  prove  prejudicial  to  health;  but  the  dan«> 
ger  is  §.till  much  greater  when  the  wool  is  impregnated 
M'ith  the  i^weat  and  excrementitious  matters  of  persons 
labouring  under  putrid  and  contagious  diseases.  Too 
pmch  carelQan  therefore  not  he  bestowed  upon  beating, 
carding,  cleaning  the  wool,  and  washing  the  cloth  of 
xnattrasses.  This  is  a  precaution  which  ought  to  be 
t(iken  every  year  by  the  careful  housewife ;.  and  we 
exirnestly  recommend  it  to  her,  for  the  ?ake  of  the 
preservation  of  her  family,  and  the  interest  of  the 
c^omestic  cpnc^rns:^  the  conduct  of  which  falls  ta  hfdi^ 
ra'oyincc. 
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'  Pjfroiechnic  Observations,   and  their  application  h 
Evaporatory  Furnaces^.    By  M.  Curaudau* 

With  ah  Ehgravirigi 

From  the  Annales  DE  Chimi£-» 

i^INCE  I  published  my  obsei'vatiohs  on  the  ckiises  of 
tte  imperfection  of  the  eVaporatoi'y  furnaces,  I  have  had    / 
occasioti  to  make  new  ones  upon  the  sarhe  Subject,  the 
application  of  \yhich  must  tend  to  increase  the  advantages 
of  the  construction  which  I  have  pointed  oi^t. 

In  my  first  memoir  *  1  shewed  that  the  bottom  of  th^ 
boiler  in  the  evaporatory  fui*naces  not  only  opposed  the 
elevation  of  the  temperature,  but  that  it  also  diminished 
the  activity  of  the  fire,  which  rather  promoted  the  gazi- 
flcation  of  the  combustible  body  than  its  oxygenation,  t 
mentioned  the  Argand's  lamps,  and  their  glass  tiibes,  t6 
]f>tove  the  necessity  of  elevating  the  temperatut^e  about 
the  combustible  substance,  wheuevei*  we  wish  to  have  a 
complete  and  energetic  combustion.  At  present  it  wilt 
be  the  enameller's  lamp  that  shall  serve  me  as  the  exam^ 
pie  upon  which  I  shall  rest  my  new  obsem^tion  ;  and  I 
confess  that  it  is  to  the  examination  of  the  effects  which 
it  produces  that  I  OWe  those  which  it  has  given  me  occa- 
sion to  make.  In  fact,  if  we  examine  the  jet  of  flame  oi 
the  enaq^ieller's  lamp,  we  shall  see  that  the  intensity  of 
its  action  depends  Upon  the  current  of  aii'  which  is  di^ 
fected  upon  the  flame  of  the  wick  ;  We  shall  likewise  sed 
that  it  is  only  at  the  extremity  of  its  jet  that  the  greatest 
enei'gy  of  the  Calorific  rays  tesides,  the  intensity  of  whioli 
is  suchj  that  by  means  of  this  lamp  We  may  obtain  ef- 
fe^cts  comparatively  as  powerful  as  those  which  would  be 
obtained  in  our  best  furnaces. 

•  Inserted  in  th«  founh  voljarne  of  the  jirescnt  series  of  ihls  Work, 
fagc  f583. 
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This  mode  of  action  of  the  calorie  proves  that  we  voAj 
augment  its  effects. by  augmenting  the  rapidity ^f  itr 
current,  and  directing  it  properly  towards  the  "bodies  to 
be  heated.  Such  are  the  conditions  which  I  have  endea- 
voured to  unite  in  my  new  construction,  and  which,  af- 
ter the  application  I  have  made  of  them^  will  serve  t^ 
support  an  opinion  which  required  the  test  of  experiment 
upon  a  large  scale,  in  order  not  to  be  classed  among 
mere  hypotheses. 

Latterly,  having  been  consulted  upon  the  constniction 
of  a  maltster's  furnace,  I  availed  myself  of  this  circum^ 
stance  in  order  to  demonstrate  the  great  advantages  of 
the  changes  which  my  observations  had  appeared  to  tx\% 
to  render  necessary  in  it,  and  to  engage  the  proprietor 
to  construct  his  furnace  according  to  the  plan  which  I 
sent  him. 

The  following  Is  the  result  of  experiments  made  in  or- 
der to  ascertain  the  advantages  which  the  new-constructed 
furnace  has  over  that  in  the  place  of  which  it  has  been 
substituted.  « 

The  old  furnace,  to  raise  2,500  litres  of  water  to  50 
degrees  of  Reaumur's  thermometer,  required  two  hours 
and  a  quarter,  and  it  consumed,  in  an  operation  whic|i 
is  repeated  every  day,  625  kilogrammes  of  new  dry 
wood. 

The  present  furnace,  on  the  contrary,  consumes  in  the 
i^ame  operation  only  450  kilogrammes  of  wood,  and  takes 
only  an  hour  to  raise  2,500  litres  of  water  to  50  degrees 
of  temperature ;  whence  it  results,  that  this  new  con- 
struction evidently  produces  a  saving  of  time  Qi-ixj  ^^^ 
of  fuel  t6  the  amount  of  nearly  a  third. 

Such  advantages  have  appeared  to  me  sufficiently  im- 
portant to  merit  being  generally  known,  and  to  render  it 
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desiraUe  thtit  a  new  method,  which  may  have  the  greatest 
influence  'upon  the  saving  of  thd  fu^l  necessary  for  the 
liianufactures,  may  be  catriied  into  practice. 

Description  of  the  Furkace, 
(See  Plate  VIIL) 

A,  Fig.  5,  door  of  the  fire-place  ;  it  is  40  centimetens 
broad  and  35  high» 

B,  This  part  of  the  furnace  represents  a  vault ;  it  is 
5B  centimeters  in  height,  80  in  breadth,  and  one  metre 
50  centimeters  in  depth.  To  add  to  the  effect  which  the 
heat  ought  to  produce,  I  give  to  the  middle  of  the  fire« 
place  a  depth  of  50  initlimeters  more  than  to  the  extre- 
mities, which  renders  this  part  sensibly  concave. 

C,  an  apeiture  made  in  the  middle  of  the  vaults  and 
destined  to  augment  the  velocity  and  the  action  of  the 
calorific  rays;  it  has  15  centimeters -in  height,  which  is 
equal  to  the  thickness  of  the  vault.  This  aperture,  at 
its  lower  part,  is  60  centimeters  long  and  45  broad:  at 
its  upper  part  it  is  50  centimeters  long  and  35  broad^ 
which  gives  to  each  extremity  of  the  aperture  the  form 
0f  a  spheroid,  the  largest  axis  of  which  is  in  the  direc* 
tion  of  the  length  of  the  vaults 

'  D.  The  distance  from  the  boiler  to  the  mouth  of  heat 
is  15  centimeters  at  the  middle,  and  reduces  itself  to  10 
at  the  angle  E,  which  produces  the  advantage  of  bon^ 
fining  the  incandescent  rays  in  proportion  as  they  lose 
their  intensity  by  expansion. 

From  the  angle  E  to  F  the  distance  is  2  decimeters ; 
the  intrant  angle  F  is  6  centimeters  distant  from  the 
builer,  and  the  saliant  one  only  3. 

G 


Digitized  by  VjOOQ IC 


iOG  Pj/roiechyiic  Observations,  He 

G  and  H  are  angles  similar  to  those  of  F,  but  only  9 
decimeters  distant  from  each  other :  these  angles  may 
be  multiplied  according  to  the  height  of  the  boiler.  The 
advantage  which  they  produce  is  to  cause  the  calorific 
rays  to  undergo  several  refractions,  which  augments  their 
energy  at  th^  place  of  their  deviation. 

I,  is  an  aperture  communicating  with  the  chimney; 
it  is  7  decimeters  M^ide  and  li  centimeters  high.  At  the 
angle  H,  the  half  of  the  circumference  of  the  furnace 
ought  to  be  closed  by  a  range  of  bricks,  in  order  to  com- 
pel the  heat  to  direct  itself  ixom  the  opposite  side  of  the 
chimney  ;  immediately  above  this  range  of  bricks,  those 
which  follow  ought  to  be  10  centimeters  distant  from  the 
boiler,  and  to  be  continued  thus  to  the  height  of  10  cen- 
timeters :  then  each  range  of  bricks  are  brought  nearer 
together,  in  such  a  manner  that  this  conduit  of  heat  is 
closed  at  the  height  of  15  centimeters,  which  is  then  done 
over  the  whole  circumference  of  the  boiler. 

K,  is  the  orifice  of  the  chimney ;  it  ought  to  have,  in 
its  whole  height,  three  square  decimeters,  and  at  least 
four  meters  in  height. 

L,  represents  a  slider  of  wrought-iron ;  it  is  a  meter 
above  the  boiler ;  it  serves  to  open  or  close  the  chimney 
at  pleasure. 

The  proportions  laid  ^down  in  this  plan  suppose  a 
boiler  one  meter  thirty  centimeters .  wide  at  the  lower 
part,  and  a  meter  in  height. 
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Inquiries  respecting  the  tinning  of  Copper^  Pewter,  and 
Pottery.    By  M.  Pr^vst. 

(Continued  from  Page  140.) 

X  HE  more  complicated  the  processes  employed  in  the 
arts  are,  and  the  dearer  the  agents  to  which  they  are  to 
be  subjected  9  the  more  means  they  present  to  the  dis« 
honest  workman  for  raising  the  price  of  the  articles 
which  he  manufactures.  The  tinning,  which  costs  at 
present  about  four  reals,  would  cost  at  least  ten,  if  that- 
which  has  been  thought  capable  of  being  substituted  la 
its  place  bad  been  practicable,  since  the  latter  is  the  pro* 
duct  of  three  operations,  namely,  the  first  and  the  second 
bath,  and  the  hammering  in  order  to  smooth  it,  and  of- 
the  employment  of  two  substances,  the  sal-ammoniac 
and  charcoal  in  larger  quantity,  and  also  of  much  more 
time. 

The  proportions  of  one  part  and  a  half  of  zinc  to  one 
of  tin,  indicated  by  M.  Buschaendorf,  already  gave  rea- 
son for  very  well-grounded  doubts  on  the  first  part  of 
such  a  tinning.  However  little  the  other  parts  of  the. 
prescription,  when  subjected  to  an  e:Kamination  founded 
upon  a  knowledge  of  the  arts,  might  have  given  rise  to 
the  same  doubtsy  it  would  have  been  perceived,  that  the  . 
experiments  of  the  author,  though  perhaps  successful- 
upon  the  small  articles  executed  by  able  hands,  M^ere  ne- 
vertheless not  described  in  such  a  manner  that  one  could 
be  assured  of  success  in  operating  upon  a  large  scale. 
It  would,  in  my  opinion,  have  been  proper  first  to  con* 
firm  th^  experiments  by  application  to  the  utensils  of  a 
hospital,  or  other  large  establishment,  at  Leipzic,  and 
\o  4sceitain  the  advantages  of  this  tinning  by  authentic 
testimoi^ies,  before  announcing  it  to  all  Europe. 

I  caused 
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I  caused  to  be  tinned  before  my  own  eyes,  ilnd  in  pre* 
aence  of  a  pretty  considerable  number  of  witnesses,  pieces 
of  different  sizes,  first  with  fine  tin,  and  afterwards  with 
the  alloy  proposed  \  but  whatever  might  b<e  the  ability  of 
the  workmen  who  laboured  in  these  operations,  none  of 
them  were  able  to  apply  the  second  bath  in  a  satis&ctory 
maimer.  The  larger  the  diameter  of  the  pieces  ^t^as,  the 
less  successful  were  the  results.  Two  workmen  suc- 
ceeded each  in  tinning  a  pan  of  eight  or  nine  inches  dia« 
meter ;  but  the  s^me  Wrkmen  had  no  success  wiUi  those 
<^  fifteen  or  sixteen  inches  diameter,  with  pieces  pf  cop« 
per  of  a  foot  and  4  balf  in  width,  in  their  lids,  in  small 
alembics,  in*  tea.and  chocolate  pots.  No^e  of  them  chose 
to  undertake  the  tinning  of  a  copper  cullender,  only  eight 
or  nine  inches  in  diameter. 

A  foreigner,  who  gave  out  that  he  was  capal^le  of 
solving  the  most  difficult  probjems  in  his  art,  was  n^t 
more  successful  than  those  who  had  preceded  him,  .and 
b^  could  pot  find  eijtber  in  his  boasting,  or  in  the  pri- 
vileged instruments  with  which  he  M'as  provided  for 
this  purpose,  the;  means  of  tinning  a  common  chocolate*, 
pot. 

There  axe  iii  all  countries  artisans  wJIk)  have  no  settled 
place  of  abode,  who  regard  neither  honesty  nor  the  laws 
of  the  state,  and  who  are  always  ready  to  derive  firom 
their  craft  the  means  of  sacrificing  the  .interests  of  a 
whple  nation  to  thei  most  paltry  present^  ^mpliiment. 

Of  such,  several  presjented  themselves  during  the  dif- 
ferent experiments  which  were  made  for  the  purpose  in 
qit^stion,  whose  services  were  offered  rather  with  a  view 
to  qlude  than  to  resolve  the  problem,  in  prderthat  thus 
the  wise  intentions  of  government  mght  be  confounded 
with  their  perfidious  projects.  But  the .  authority  which 
presided j  in  concurrence  with  s^nce,  over  experiinents 

upon 
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lipfoo  which  the  public  safety  depended,  di^oncerted, 
.with  marks  of  indignaMon,  such  odious  machinatioiis. 

To  throw  a  quantity  of  the  alloy  preseribed  into  a  bath 
ioftiny  in  order  to  immerse  it  in  it,  without  dissolving  it^ 
and  to  incorporate  it  with  that  tin,  as  a  quantity  of  sand 
may  be  thrown  into  melted  fat,  was  to  resolve  the  pro-^ 
blem  only  for  the  purpose  of  ovqr-reacbing  the  probity  of 
the  judges. 

In  an  utensil  of  copper,  the  effects  of  •wHich  are  dread* 
ed,  it  is  necessary  that  a  barrier  should  be  placed  be- 
tween the  metal  and  the  aliments  which  are  prepared  in 
it,  and  this  barrier  is  the  tin.  But  if  it  be  possible  to  re«- 
inforce  it  still  by  a  second  metal  which  shall  augment  the 
interval  which  must  always  be  interposed  between  ti)^ 
copper  and  the  aliments,  it  is  certain  that  we  shall  then 
be  able  to  remove  all  dangers,'  and  dissipate  all  appre^ 
bensions.  The  intention  of  M.  Buschaendorf  was  to  cover 
the  first  tinning  with  a  second  of  a  more  insoluble  and 
more  durable  kind ;  but  this  author  was  very  far  from 
Approving  of  the  difficulties  of  his  prescription  being 
eluded  by  insiduous  manoeuvres  which  should  frustrate 
our  hopes,  and  which,  without  adding  any  thing  to  the 
present  method  of  tiniiing,  should  serve  only  to  disgujse 
the  truth  in  the  eyes  of  persons  who'  are  not  acqUjainted 
with  the  arts. 

If  the  processes  of  the  author  have  not  proved  sue- 
/:essful  among  us,  he  has  not  the  less  claim  to  the  esteem 
and  gratitude  of  the  public.  We  ought  never  to  discou- 
rage those  who  labour  to  render  themselves  useful,  but 
rather  to  aid  them  in  surmountirTg  the  obstacles  which 
oppose  themselves  to  their  zeal.  Let  us  then  rather  en« 
deavour,  by  exptessing  our  sentiments  of  gratitude,  to 
induce  this  author  to  seek  out  some  alioy  more  proper  for 
tinning,  and  better,  adapted  for  answering  the  wishes  of 
society. 
'.    Vo4»,  VI. — Second  Seribs.  E  e  Jk 
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It  is  well  known  that  the  tinning  which  hfts  sncceeddl 
well  in  small  articles  with  the  aid  of  an  excess  of  tiu^ 
wbicli  remained  in  tlie  pan  after  the  first  bath,  doea  not 
present  in  its  second  layer  an  uiiifonn  solutr&n  of  the 
zinc  in  the  tin.  It  is  true,  that  a  very  small  portion  of 
zinc  was  dissolved  in  the  tin  ;  but  the  surplus  was  only  a 
mechanical  incorporation  of  some  gi'ains  which  might  be 
reckoned  by  the  mere  aspect,  and  which  were  distin«- 
guiyhed  by  the  /touch,  by  the  asperities  with  which  the 
pan  was  covered  ;  which  cannot  be  better  compared  tbau 
to  a  portion  of  sand  incorporated  with  fat,  with  wliich 
one  should  offer  to  varnish  a  table,  under  the  pretence 
that  the  sa^id  is  intended  to  harden  the  fat,  and  render 
the  varnish  solid.  Such  were  the  ideas  to  which  this  tin* 
ning  gave  rise  among  the  disinterested  persons,  to  whose 
examination  it  was  subjected. 

These  same  insulated  grains  of  zijQC  have  obliged  the 
author  to  recommend  flattening  them  down  with  the 
hammer,  and  as  they  subsist  here  equally,  even  after  the 
a])pUcation  of  the  remedy  indicated,  they  have  not  per* 
mitted  this  troublesome  addition  of  labour  to  be  dispensed 
with. 

The  zinc,  in  the  application  of  its  alloy,  not  only  ex- 
periences a  kind  of  separation  which  appears  to  be  the 
result  of  a  crystallization  in  the  midst  of  the. tin,  which  is 
.  ipore  fusible,  but  it  also  is  burnt  or  oxydated  rapidly  as 
soon  as  we  endeavour  to  extend  it  over  large  surfaces, 
being  transformed  into  a  black  scoria  of  the  same  nature 
as  that  which  remained,  as  I  have  remarked,  in  the  iron 
spoon,  after  the  trials  made  for  obtaining  vessel  of  tliis 
alloy.  This  scoria,  which  ctnnot  be  reduced  by  resio^ 
and  which  resembles  that  whico  Hellot  and  Geofiroy 
saw,  destroys  the  tinning  in  such  a  manner,  that  nothing 
renuiins  to  be  done  than  to  have  tliQ/piece  scraped  afresh; 
and, new  tinned. 

If 


Digitized  by  VjOOQ IC 


of  Cappei^  Prwter^  and  Pottery,  21 1 

'"If  artisans  experienced  in  their  art  bai^e  not  beel^  able 
to  get  the  better  of  these  diAculties ;  if  thej  have  tbern* 
selves  declared  that  the  success-  of  one  small  article  to  ten 
which  were  spoilt  was  not  to  be  attributed  to  their  skilly 
but  to  certain  circumstances  which  they  could  not  com- 
mand or  determine,  how  should  these  men  be  able  to 
adopt  processes  which  would  continually  expose  them  to 
the  necessity  of  recommencing^  at  their  own  expence,  the 
tinning  of  the  articles  which  were  intrusted  ^o  them  i 
Let  us  therefore  leave  far  from  the  workshops  science 
and  its  theories;  and  let  the  operations  which  they  teach 
or  improve  be  always  of  easy  executioui  as  being  to  be 
practised  by  persons  whose  destiny  it  is,  not  to  meditate 
upon  them,  but  only  to  derive  from  them  their  means  of 

subsisteiice. 

On  glazed  Ppttcn/. 

When  a  clay  is  pure,  white,  and  without  any  con- 
siderable mixture  of  oxyde  of  iron  and  sand,  it  may  be 
fit  for  the  fabrication  of  vessels  of  such  a  degree  of  hard^ 
ness  as  to  strike  fire  with  the  steel,  after  being  baked ; 
but  clays  of  so  excellent  a  quality  are  but  rare.  The 
Dutch  possess  such  clays^  and  they  make  of  them  those 
oblon|^,  round,  and  square  flasks,  in  which  they  send  tis 
beer  Und  other  commodities.  The  quality  of  this  clay  is 
such,  that  the  vessels  ihade  of  them  preserve  the  liquors 
as  weU  as  crystal  bottles ;  and  these  vessels  are  besides 
improved  by  means  of  a  glazing,  of  which  I  shall  shortly 
•peak. 

The  English  likewise  possess  clays  of  the  same  quality*. 
We  also  meet  with  at  Madrid^  though  rarely  at  present, 
plates  and  cups  of  a.  potter's-ware  of  thb  kind,  which 
strikes  fire  with  the  steel.  They  are  glazed  with  the  va-' 
pour  of  sea-salt,  w^Lch  is  thrown  into  the  oven  when  xYm 
pottery  is  bake;««    These  -Tassels,,  which  are  so  valuable 

£  e  2  in 
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in  chemical  laboratories  on  account  of  th^  resistance 
T^hich  they  oppose  to  the  acids,  are  however  very  heavy  j 
their  baking  requires  a  great  quantity  of  fuel,  and  their 
fabrication,  on  this  account,  becomes  daily  more  rare. 

In  France  they  have  also  a  clay  which  possesses  some- 
thing of  this  quality,  or  which  at  least  they  apply  to  the 
same  purposes  :  I  mean  that  of  Savigny,  in  the  province 
of  Picardy,  where  it  is  termed  gres,  a  word  undoubtedly 
fieriyed  from  greda,  which  is  employed  Ijke  many  others 
which  belong  to  the  {Spanish  language  *. 

This  pottery,  without  being  as  white  or  as  fine  as  that 
of  the  Dutch  and  the  old  English  pottery,  answers  tievem 
(hetess  the  same  purpose  to  a  great  part  of  France.  It  ia 
fts  hard  as  a  pebble ;  it  has  scarcely  any  pqr^  ia  select 
pieces ;  win^,  vinegar,  and  oil,  keep  in  it  perteciij  well  ^ 
but  the  great  consumption  of  fuel  which  it  occasions  ren- 
ders the  baking  of  it  very  expensive. 

These  three  sorts  of  pottery  woi;ld  not  be  sufficient  foi?i 
pur  different  dom^tic  purposes,  sinc^  th^y  are  tpo  dense> 
pf  too  solid  £^  paste,  ai)d  very  liable  to  crack  in  the  fire ; 
they  cannot  therefore  be  eniployed  for  making  boitiog-. 
pots,  sg^ucepans,  &p. 

The  sandy  clays,  and  even  the  calcareous  ones,  or,  in 
other  words,  the  xnarles,  merit  the  preference  for  thiis 
purpose.  Baked  by  fire,  they  become  porous,  in  such  a 
inanner  that  they  can,  without  breaking,  endure  the  al-i 
ternate  action  of  firp  an4  of  watery  .hpweyer,  they  always 
(prack  more  or  less  by  use. 

•  M.  Proust  surely  doe?  not  meap  to  say  that  there  is  no  clay  ia 
f  ranee  besides  that  of  Savigny  which  can  hp  baked  into  grh  (stone? 
ware).  Macquer  mentions  many  others ;  ^e^know  at  present  sonM 
fery  White  ones  which  ha^'e•  this  property^,  and  we  tna%i  rank  in  ihit 
fcifiss  ail  thpse  which  are  employed  ip  the  diffeceni  departments  in  th(s 
{^bricatioa  of  glass-jmaker's  cfucibles. .  JN[ote  of  the  fV^n^ch  fditor* 
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'Bni  if  this  pottery  has  die  advantage  of  being  able  to 
bear  the  fire,  it  has,  on  the  other  hand,  the  denierit  of 
suffering  the  liquids  to  transude  by  reason  of  its-porosity; 
This  defect  it  has  been  necessary  to  remedy  by  layers  of 
glazings  of  different  kinds. 

There  are,  however,  some  kinds  of  pottery,  the  paste 
of  which  retains  a  sufficient  degree  of  adhesion  in  all  its 
parts,  not  to  require  this  additional  varnish,  which  is  ex<p 
tremely  useful  to  the  countries  where  they  are  fabricated. 
Such  are  the  pots  of  Zailiora.  I  have  already  spoken  of 
a  glazing  which  is  formed  of  the  substance  of  the  pottery 
itself,  by  means  of  salt,  which,  when  thrown  into  tbf^ 
ovem,  is  reduced  into  vapouns. 

Another  glazing  is  also  obtaiindd  from  the  surface  of 
the  article,  by  covering  it  for  this  purpose  with  lead  pre* 
viously  oxydated,  or  with  sulphuret  of  lead,,  which  comeft 
to  the  same  thing,  since  the  heat  of  the  oven  dissipates 
tht;  sulphur;  and  promotes  the  oxydation  of  the  lead 
wfaiteh  remains  upon  the  surface.  This'  oxyde  dissolved 
the*saqdy  particles  which  it  meets  with,  and  uniting  with 
them  it  assumes  the  transparency  of  glass,  which  it 
could  not  receive  by  itself,  and  thus  the  vessel  is  glazed. 

Among  all  the  ktiown  productions  with  which  com* 
merce  furnishes  the  arts,  there  is  none  *which  can  afibrd 
t\\i%  Wmish  at  so  advantageous  a  rate  as  the  oxyde  of 
lead.  The  u«e  <rf  the  salts  would  be  too  expensive  to  afr ' 
ford  pottery  which  should  be  within  the  rpach  of  the  in^ 
digen*  class  of  society. 

If  ^e  wish  to  give  to  the  pottery  a  more  hrilliant 
glazing,  and  which  shall  conceal  the  porosities,  and  the 
disagreeable  colours  which  it  acquhres  in  the  first  baJcing^ 
we  must  compose  a  glazing  for  the  express  purpose,  the 
tasis  of  which  is  -always  the  oxyde  of  lead,  'to  which  a 
Jitde  sand  is  added,  in  order  to  give  it  the  vitareous  qua- 
lity 
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lity  vrhich  it  must  no  Jonger  derive  from  the  surface  of 
the  vessels,  and  mix  with  these  two  ingredients  oxyde  of 
tin,  which  has  the  property  of  givitfg  a  milky  whitenew 
Ho  the  glass  of  oxyde  of  lead  and  sand.  This  glazing, 
when  well  vitrified,  and  adhering  well  to  the  biscuit, 
transforms  it  into  what  is  termed  Talavera  *.  This  is  a 
branch  of  industry  which  has  fallen  into  decay  in  the 
bands  of  a  nation  which  formerly  surpassed  all  others, 
both  in  this  and  in  many  other  branches. 

But  what  is  the  Talavera  of  the  present  day  compared 
with  some  speciqdens  which  we  still  meet  with  in  different 
places,  some  remains,  such  as  flower^pots,  which  have 
supported,  for  more  than  a  century,  cold  and  heat,  frost 
and  moisture,  without  a  single  crack  being  yet  discern* 
able  in  them  ?  Who  will  now  exhibit  upon  bis  table  a 
piec^  of  the  Talavera  which  is  manufactured  at  the  pre* 
sent  day  ? 

.  When  the  clay  is  of  good  quality,  and  preserves  its 
whiteness  after  the  baking,  it  is  kneaded  with  a  portion 
of  calcined  and  ground  silex,  for  the  double  purpose  of 
rendering  it  porous  and  making  it  present  to  the  varnish 
vri^ich  it  is  to  receive,  the  sandy  points  of  support,  which 
must  produce  its  adhesion  with  the  clay,  and  which  this 
earth  would  not  have  if  it  were  pure. 

The  glaring  i^  then  composed  simply  of  sand  and  ox« 
ydeof  lead.  .  This  mixture  is  previously  fused,  in  order 
that  the  iqgrediepts  may  be  reciprocally  saturated  and 
incorporated,  in  such  a  manner  that  neither  of  them  may 
^ny  longer  be  able  to  obey  the  attraction  which  before  , 
might  attack  add  dissolve  them.  It  is  afterwards  ap* 
plied,  baked,  and  vitrified,  upon  the  surface  of  the  ves- 

*  A  town  ia  Spain,  where  ihis  kind  of  pottery  is  maDufactuxtd,  and 
which  has  given  it  ir«  name. 
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leiy  with  such  solidity,  that  no  acid  can  separate  from 
this  glazing  the  oxyde  which  it  contains. 

And  what  diflFerence  is  there  between  the  pottery  of 
Alcoron  and  the  finest  English  pottery  ? 
'  On  the  one  hand,  the  choice  of  the  clays,  and  on  the 
other,  the  same  ingredients  for  the  varnish  ;  the  oxyde^ 
the  dangeroils  oxy'de  of  lead  and  the  sand,  better  lncor« 
porated,  vitrefied,  saturated  by  one  another,  and,  finally^ 
neutralized  by  their  respective  attraction,  in  such  a  man-« 
ner  that  ^he  oxyde  of  lead  cannot  obey,  as  it  readily  does 
in  its  pure  state,  the  solvent  action  of  vinegar,  wine, 
lemons,  verjuice,  &c.  In  order  to  insure  the  salubrity 
•f  these  glazings,  every  thing  depends  upon  applying 
a  grater  heat  to  the  pottery,  so  that  the  oxyde  of 
lead  may  be  able  to  dissolve  a  larger  quantity  of  the 
sandy  part  of  the  surfaces  ;  a  solution  which  it  cannot  ef- 
fectuate without  a  proper  degree  of  heat. 

Iti  cases  where  these  surfaces  do  not  afford  the  sandy 
parts  which  the  oxj'de  of  lead  requires,  it  is  supplied  by 
mixing  ground-sand  with  sulphuret  of  lead.  This  is  a 
mteans  whereby  the  pernicious  qualities  of  this  oxyde 
may  be  annihilated  throughout  all  Europe.  In  order 
to*  perfisct  these  kinds  of  pottery,  it  is  not  necessary 
to  purchase  any  secret  or  particular  process ;  it  i^ 
not  even  necessary  to  watch  over  the  operation.  Let 
the  purchase  of  the  fuel  be  faeihtated  to  the  manu-> 
facturers,  and  they  will  soon  know  how  to  bring  tq 
perfection  what  intriguing  arts,  suggested  by  interested 
motives,  would  wish  to  make  appear  very  difficult.  A 
manufacturer  of  this  city  (Don  Esteban  Cantelar)  ha^ 
presented  to  me  several  specimens  of  an  improved  pot- 
tery, which  have  appeared  to  me  to  combine  all  the  ad« 
vantage^  which  are  to  be  desired  ;  of  which  I  have  given 
kioi^jny  attestation.    What  is  then  the  cause  which  could 

deprive 


Digitized  by  VjOOQ IC 


$15  Inqumes  respecting  the  tinning 

deprive  the  public  of  the  advantages  which  ihey  might 
expect  from  this  useful  amelioration  i  We  eviploy  daily, 
l¥ith  the  greatest  security^  both  for  drinking  and  .eating 
out  x)f,  vessels  composed  of  lead.  The  crystal  which 
fparkles  upon  our  tables  i&  composed  .of  it^  and  the  Eng- 
lish pottery  is  glazed  only  with  its  oxyde«  This  oxyde 
constitutes  a  part  of  the  covering  of  our  pottery.  And 
why  jcpight  it  noli  with  equal  safety  to  hoaltb,  constitute 
e  part  of  that  of  the  common  pottery  ? 

But  woe  to  him  who  should  keep  vinegar,,  wine,  and 
preparations  of  alimentary  or  medicinal  acids  in  glazed 
vessels,  the  oxyde  of  which  had  not  been  saturated  with 
sand.  It  is  but  toe  true,  that  it  merits  the  anathema 
which  the  most  learned  physicians  of  Europe,  and  among 
us  Dr.  Luzuriaga,  have  fulminated  against  this  oxyde. 
It  introduces  itself  into  vinegar,  into  lemon-juice,  into 
verjuice,  and  into  the  syrups  which  are^made  with  them, 
without  being  perceived. 

•  I  have  examined  verjuice  from  thirteen  difiorent  houses 
in  Madrid,  and  have  found  only  three  of  then^free  from 
liny  indications  of  poison,  which  proved  to  me  that  the 
ten  other  verjuices  had  been  prepared  in  Alcorcon  ves- 
sels. It  is  true,  that  none  of  these. verjuices  contained  a 
Sufficient  quantity  of  lead  to  raise  suspicions  in  those 
who  n^ight  have  tasted  them.  Were  that  the  case,  we 
should  have  been  obliged  to  give  particular  directions, 
instead  of  the  general  ones  whicji  tliis  essay  contaiQ!». 
3ut  as  it  is  of  the  greatest  consequence  that  tbof^e  persons 
>rho^  make  a  trade  of  preparing  acid  juiqes  should  take 
the  strictest  precautions  that  lead  may^  not,  unknown  to 
them,  introduce  itself  into  those  preparations,  I  think 
that  they  ought  to  substitute,  in  the  place  of  the  Alcorcon 
Ware,  small  wooden  tubs,  or  vessels  of  fipe  tin,  which 
toitthine  ^he  advantage  of  cleaoiiuess .  with  that  of  dura- 
bility. 
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btlity ,  so  ^  ^mply  to  compensate  for  the  additional  ex« 
pense  of  the  original  purchase; 

But  as  to  what  respects  the  preservation  of  vinegar  in 
the  large  way,  I  think  that  it  would  be  safest  to  employ 
for  this  purpose  the-  same  vessek  -which  are  used  for 
.  wine,  namely,  .those  of  Toboso,  and  that  for  the  follow- 
ing reasons. 

The  jars,. whOs^e  glaring  ikf^ears  to  be  the  most  perfect, 
do  not  receive  in  the  oven  a  sufficiently  equal  and  dit- 
tiributed  heat  with  that  degree  of  precision  which  would 
be  necessary  in  order  that  the  vitrification  should  be  the 
same  at  all  poidts.  It  is  therefore  rare  that  a  vessel  of 
this  Bxagnitude  can  have,  in  this  respect,  the  same  uni« 
formity  and  j^tfbcdbn  which  we  obtain  in  the  smaller 
vessels.  It  is  therefore  to  be  apprehended,  that  the  vi« 
negar^  which  penetrates  so  easily  into  the  cracks  of  the' 
^zlng,  may  dissolve  the  portions  ^  oxyde  which  are 
not  combined,  or  but  very  little  so,  with  the  sand. 
^  It  is  ako  knbwn  that  the  glaiss  of  which  wine-bottles 
are  made,  though  the'  ingrediet^ts  of  which  they  are 
composed  are  better  combined,  does  not  resist  the  acids 
to  such  a  degree  as  not  to  be  exposed  to  corrosion,  and 
even  to  solution  in  length  of  time^.  But  what  is  more 
remarkable,  is,  that  the  Weakest  acids  are  those  which 
most  easily  open  themselves  a  passage  into  these  vitreous 
c'ompositions.  Of  this  the  history  of  chemistry  af&rds  us 
ihany  examples  :  I  shall  therefore  not  advise  any  one  to 
Ifeep  vinegar  in  glazed  jars  when  he  can  substitute  in 
]^ce  of  them  other  vessels,  the  salubrity  of  which  is  as^ 
certained. 

«  This  happens  only  when  the  composition  of  the  glass  has  been 
torcharged  with  lime  or  oxyde  of  irOQ,  in  order  to  facilitate  its  fusion. 
Note  of  the  French  editor. 

TO  BE  0DNCI,UD£D  IH  OUR  NEXT. 

.  Vol.  YI.-^scond  Serim*  F  f  Extract 
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Extract  of  a  Memoir  qf  M.  Payss6,  principal  Apatficcar^ 
to  the  Camp  at  Utrecht^  on  the  Preparation  (^  sovjLt  tf 
the  Oxydes  of  Mercuiy  in  the  targe  watf. 

By  M.  Pa&14£|7ti£R. 

(Concluded  from  Page  116.) 

^ed  Oxyde  of  MeriMty  by  the  Nitric  Aeid. 

JL  HIS  oxyde,  so  generally  known  in  pompaerce  by  ifci 
brilliancy  an^  its .  beautiful  polpur,  was  a}so  one  of  the 
preparations  which  M,  Payss^  had  the  curiosity  to  see 
performed  in  Holland,  in  order  to  ascertain  the  inean^ 
which  the  paanufacturers  employ  in  order  to  obtain  it  of 
a  brilliant  redness  and  crystalline  appearance,  similar,  in 
a  word,  to  that  which  is  mant|factured  in  Germaqy,  an4 
is  brought  to  us,  particularly  froqi  Nuremberg,  from 
Frankfort,  from  Basle  iq  Switzerland,  and  from  Triest. 

All  works  of  chenfiistry  indicfite  tp  us  processes  for  pre* 
paring  tl|is  pjcydej  but  very  few  agree  respecting  tl^c 
means  of  oj^taining  it  of  a  liy^ly  and  bnUiant  red.  Some^ 
after  having  effected  the  solution  of  the  mercury  in  nitric 
^cid,  evaporate  it,  and  expose  the  matter  to  a  pretty 
viplent  fire  for  soqie  hpi|rs,  in  order  to  d^copnpose  the 
mercury  and  ppnvert  it  into  red  03?yde  ;  pthers  re-coho- 
bate  a  certain  quantity  of  nitric  apid  upon  the  first  solu- 
tion, dried,  and  distilled.  By  repeating  this  operation 
several  times,  M.  Chaptal  obtained  very  bez^i^tiful  crys- 
tallized red  pref ipitate* ;  othprs,  finally,  after  having.<lried 
the  nitrate  of  mercury,  incorporate  with  it  a  new  quan- 
tity of  running  mercury,  expose  the  mixture,  n'cll  made, 
to  a  brisk  heat,  of  an  6bscure  redness,  bet\Yeen  two  cru- 
cibles, hited  together  ;  and  in  this  manner  M.  Van  Mons 

t  See  hi;  ^lexnepts  of  CUf  mlAry,  article  Jfler^ocy. 

asserts 
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Msemiliat  be  has  very  easily  obtained  the  red  bxyde  of 
mercury  perfefctly  crystallized  ** 

All  these  processes,  though  accurately  described^  are  liot 
however  sufficient  to  the  persOti  who  should  wish  to  per* 
form  the  operations  upbn  a  latge  scale,  or  to  make  the 
application  of  chemistry  to  th^  al^s  which  depend  Uppu 
it.  It  requires  the  experleticl^  of  the  large  work-shops, 
the  habit  of  the  operatibns  of  gt^eat  laboratories ;  other- 
vrise  one  does  not  succeed  till  af^er  having  made  many 
frequently  ruinous  and  discouraging  trials; 

M.  Payss6  has  frequently  employed  iri  his  experiment* 
the  dUferent  methods  of  which  we  have  just  spoken ;  he 
has  proceeded  with  all  the  accuracy  to  which  the  desire 
of  succeeding  In  such  an  operation  gave  rise,  yet  he  ne« 
ver  obtained  results  so  satisfactory  as  he  hoped  ;  he  adds^ 
htowever,  that  the  means  proposed  by  M*  Chaptal  #erd 
^hdse  from  which  he  obtained  the  oiost  constant  success, 
(Jthough  it  was  not  complete.  He  varied  his  processes 
by  employing  the  nitric  acid  in  different  proportions^  and 
)&lso  of  very  different  degrees  of  density  and  purity ;  but 
it  was  never  possible  fcrr  him,  notwithstatidlng  the  quan- 
tity of  crystallized  oxyde  whiiih  hei  bbtaibed,  to  account 
Very  accurately  to  himself  for  the  phenomena  which  caus€i 
10  many  variations  in  the  results  of  this  operation  j  whitth 
in  appearance  is  sosimple^  and  which  Nevertheless carmdt 
be  executed  without  matiy  difficulties,  tt  Requires  iQ 
much  care  aud  ;management  Ih  the  ai)plicatio]l  bi  the 
jiieat  whitth  dn|?  is  obliged  td  employ,  that  in  tWo  oper^Jk 
tioi^  iti  wbfch  every  thing  was  disposed  in  the  same 
inannei^,  in  wbich  aU  the  circiiaistauces  af)peared  entiretj^ 

*  JoQrnftrde.l%ytti|ue  and  dt  Chlmie,  dc  Van  MonS ;  Mdittoirs  by 
jfrleftrs. Fischer  and  Uchtuiberg,  Pluvoise  19/  year  10>  page  91 )«  aq4 
Brumtire  ibt  ywt  IBj  p.  X7%. 

)li  i  silDilar, 
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ttmilar,  bis  results  were  almost  always  diffeceoL  So||e« 
times  one  of  the  apparatus  contained  a  p<HrtioD  of  crysi|d« 
lized  o;syde;  whilst  the  other  part  was  a  brickricd  powder, 
without  brilliancy ;  sometimes  tbe^  whole  of  the  o&j4e'of 
one  of  the  vessels  was  converted  into  fine  crystaUioe  p|e* 
cipitate  (red  oxyde  of  mercury),  and  thai  of  the  ne^- 
bouring  vessel,  which  had  been  treated  in  the  jame  opum- 
*  ner,  presented  only  a  mass,  half  yellow  and  half  red,  w}^ 
out  appearance  of  crystallization ;  sometimes  the  t^no 
"  apparatus  presented  only  this  oxyde  converted  in  part 
into  brilliant  oxyde,  whilst  the  rest  was  of  a  diss^^reoable 
red ;  finally,  sometimes,  the  one  contained  thi$  oxgA^ 
presenting  three  very  distinct  colours,  the  bright  red,  ^ 
red  inclining  to  the  brown,  and  the  orange. 

The  second  apparatus  presented  only  an  oxyde  with 
two  very  distinct  colours,  the  orange  and  t^e  brick-i^, 
without  brilliancy.  Where^  says  M.  Payss6,  -vhall  we 
look  for  the  cause  of  these  anomalies,  if  it  is  not  in  the 
manner  of  evaporating  the  solution,  and^  especially  ^at 
of  decomposing  the  metallic  nitrate  during  thie  wbple 
(Course  of  the  operation  ?  We  lAall,  however,  see  tipat 
the  purity  of  the  nitric  acid  contributes  also  veiy  coi^- 
derably  to  render  difficult  the  conversion  of  the  mercury 
into  crystallized  red  oxyde,  and  that  the  muriatic  acid 
with  which  the  fortner  is  constantly  mixed  in  that  of  com* 
nierce,  presents  a  powerful  obstacle  when  it  exists  in  it 
•in  too  large  proportions. 

When  mercury  is  dissolved  in  nitric  acid,  mixed  with 
'•  muriatic  acid,  there  is  almost  always  formed  a  white jMre^ 
cipitate,  which  is  the  more  abui>dant  in  proportion  as^e 
"  quantity  of  the  latter  acid  is  larger.  Without  stopping 
now  to  determine  the  real  nature  of  this  ^epipitate,  M. 
Pa}:8s6  considers  merely  the  part  which  this  compound 
acts  in  the  oxydation  which  it  is  endeaviAired  to  make 

mercury 
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paercuty  ud^g^  by  deooiniH>sit]g  die  nitil^te  of  Has 
base  by  the  aetioo  <ji  fire*  ^ 

If  me  expose  Kotfire  nitrate  Gf^inerciiryytrfstained  frotma 

'  ^u|ioQ  of  tim  m^tal  in  the  nitrieiacid)  mixed  widi  mu* 

.  ^mtic  acid,  tjbk.  aaJt  first  loses  its  .water  of  ctyi^Jc^satiM ; 
it  is  afterwards  decompotedi  Ictting^eacape  a  portion ^of 
acid  ^i^cli'  existed  in  it  in  exoes^i  and  wiiich  nwy  be  col- 
^ted  in  a  conveOi^nt  afqparatus^sinoe  it.  has  experiesetd 
po  iteration  :  to  this  disengagettent  ffiiecoeds  tbat  df  «be 
l^i&eous  nitrous  ^acid,  "wbieh  manifests  itself  by  very  elan* 
tiedred^Tapours.  This  acid  gas  is  almost  otncays  mixed 
-with  oxyde  of  azote,  or  else  this  follows  the  disengage- 

^  ment  of.  the  former.  These  two  gasaes.  indicate  the  A»* 
•composition  of  the  nitric  acid,  and  the  loss  in  favour  of 
the  merctiry  of  the  oxygene  whicli  causes  the  mtric  to 

.  pa^  into  the' state  of  nitrous  or  of  osrjrde  of  azote.  When 
the  application  of  the  fire  is  continued,  the  hist  portions 

-  of  the  nitticacid  abandon  the  metcuiy,  and  this  is  con- 
verted into  an  .ooeyde  more  or  less  sattirated  with  oxygene, 
becaiise infac^  this  state  is  akvays  dependant  upon  the 
qitantity  of  .-caloric  which  is  accumulated  upon  ^thissub* 

:  stance  jduring  its  transition  into  that  of  red  oxyde.  * 

Itis  whea  the  vapours  of  nitrous'  gas  cease,  that  the  ok- 
yd^  changes  colour ;  it  passes  successively  from  the  wMl^ 

,  to  the  ydlow,  and  fromthe  orapge  to  the  red,  more  or  ^s 
intense.    It-^is  commonly  when  the  redis  very  vi^aDd^ 

.  b^tttiful  that  the  vessel  is  removed  from  the  fire,  a^tle 

.  mass  ts'presc^ed  either  in  that  state  or  nreduced  into 

«;    !itseefis,  at  first  sight,  that  at)  operation,  cond^<^t4bd 

as  has  just  been  indicated,  ought  to  give,  as  hs  coiMtalht 

•pi!odsk6t>  a  well  crystallized  oxyde ;  and  this  in  facfliap^^ 

.  pims,  }:,  .when-  the  nitric  acid  is  free  from  muriatic  acid, 

.  fsc  when  this  e;xists  iii.it  in  very  small  quantity  \  g,  irh^n 

its^ 
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iU  deniHy  is.  equal  to  tbirty^fenr  and  tbirty-eight  degtecift } 
$9  when  the  desiccation  and  the  decomposition  df  t|e 
metaUic  nitrate  are  effected  slowly,  and  in  an  nnifoi^ 
manner ;  4,  when  the  heat  applied  towards  the  end  6f 
the  operation )  and  whilst  the  last  portions  of  acid  are  dis^ 
engaged,  has  been  well  graduated,  and  kept  always 
nearly  at  the  same  degree ;  for  if,  as  many  practitionetr 
ase  in  the  habit  of  doing,  and  as  sometimes  has  happened 
10  M.  Payss^,  we  beat  the  oxyde  too  rapidly  at  the  mo* 
ment  when  it  acquires  its  fine  cdour,  as  well  as  its  bril- 
liancy, it  not  only  loses  its  crystalline  appearance,  but  it 
also  assumes  a  disagreeable  brown-red  tinge ;  nay  even, 
if  this  application  of  beat  were  carried  farther,  it  would 
at  least  be  disoxygenated  partially,  if  not  completely, 
and  the  mercury  in  this  case  would  resume  its  original 
Ibrm,  as  the  author  has  had  occasion  to  observe  under  va- 
rious circumstances* 

If  the  quantity  of  muriatic  acid  witb  which  the  nitric 
acid  is  mixed  is  too  considerable,  and  amounts  to  several 
hundredths  of  tbe  dose  employed,  the  peculiar  compound 

..  Irhich  results  from  its  union  with  tbe  oxyde  of  mercury 

^^assutaies  not  the  characters  of  a  simple  super-oxygenated 
Buiriate,  as  might  at  first  be  presumed,  but  those  of  a 
new  compound,  which  dissolves  only  in  very  small  quati- 
tity  in  water  (and  even  then  the  water  must  be  boiling), 
whidh  sublimes  by  itself  in  close  vessels,  assuming,  or 
father  retaining,  its  peculiar  colour,  which  is  a  brownish 
fed,' without  appearance  of  crj^staliization,  and  whiefa  M. 
Payss6  considers  as  a  muriate  of  mercury  with  excess  pf 

.  Dxyde,  according  to  tbe  results  which  it  has  given  hiin 
when  subjected  to  some  experiments. 

^  When  this  compound  exists  in  too  large  a  pituporti^n 
in  the  dxyde  of  mercury  wliich  4s  prepared,  it  always 

opposes  the  formation  of  the  crystaltiW  red  4a(;yde/-BS 

he 
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)ie  Kt4  remarked  a  great  thzny  times  in  his  experiments  $ 
if^  on  tbe  contrary,  it  is  contained  in  it  only  in  a  small  pro^ 
}>prtion,  it  may  be  neglected,  nay,  it  even  separates  it* 
mlf  from  the  rest  of  the  oxyde  in  the  vessel  in  which  it  is 
prepared,  occnpjdng  a  line,  and  forming  a  detached 
stratum  towards  the  upper  part  of  the  mercurial  mass. 

What  M.  Payss^  has  shewn  relative  to  the  advantage 
which  arises  in  the  preparation  of  the  red  o^yde  of  mer« 
cury  by  the  nitric  acid,  from  employing  an  acid  as  free 
as  possible  from  muriatic  acid,  he  had  remarked  in  the 
experiments  which,  he  made  every  year  in  his  course 
of  chemistry  ;  but  not  being  able  to  rest  a  very  just  opi^ 
Dion  upon  the  results  of  some  trials  made  on  a  small  scale, 
hfi  wished,  previous  to  developing  it,  to  observe  with  at^ 
tention  what  passes  in  the  great  operations  which  are 
j^cti^d  in  the  manufactories,  where  considerable  masses 
are  acted  upon  at  the  s^me  tiipe.  Now  that  all  his 
doubts  on  this  subject  are  removed;  an4  as  he  is  ac- 
quainted with  the  phenomena  which  take  place  when  se- 
ir^ral  hundred  kilogrammes  pf  m^rcuria)  oxyde  are. treated 
in  one  operation  -,  the  quality  of  the  nitric  acid  that  is 
employed,  and  the  method  to  be  followed  in  the  appli- 
cation of  the  heat,  during  the  whole  course  of  the  opera- 
tion, the  authpr  is  able  with  certainty  to  indicate  a 
process  for  obtaining  this  oxyde  possessed  of  all  the. 
qualities  ^hiipb  are  desired  and  es^eeiped  in  these  pre? 
parations. 

Take  mercury,  exempt  from  all  other  metallic  matter, 
50  kilogj-ammes  -,  nitric  acid,  deprived  as  much  as  pos- 
sible of  .muriatic  acid  *,  indicating  by  the  areometer  for 

acids 

•  It  may  he  tried  by  the  nitrate  of  silver,  and  if  the  quantity  of  mo- 
riatic  acid  appears  small,  it  may  be  neglected.  However  it  bometimet 
happens,  emcially  wbei^  the  nitric  acid  ia^too  weak,  or  when  it  is  nof 
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aqid»  from  34  to-  311  d«BP^«es»  lO^kilogfanbaifer;  .disiofre ' 
the  metai  ui  the  acid,  and, aid  tbeir> reciprocal  actioa^by-a- 
gentle  beat  in  the  saod-J>atb  t ;  entpocate  by  distii|atioa-4^ 
remove  the  retiipient  from  the  retort  vhen  tbe  vapoiin  of  < 
tile. nitrous  gas  begin  toijnanifest. themselTes ;  theji^^n*', 
iiouixce  the  decono  position  ofthemeroinialnilanafeew .  It  is- 
here  that  we  must  make. useof  a  constant  and  modtfated 
temperature,  if  we  wish  to  ensure  t,he  success  of  the 
operation.;  it  is  rtdsed  a  little,  to  wards  the  «nd,  thatis^to^ 
say,  when  the  discDgagement  of  the  gaseous  *  nitrous^af id 
iBftnifests  itself  oolj  in  a  little  sensiUe  manner ;  the  vc;s. 
sal  must  be  kept  at  this  degreie  of  heat  till  it  is  perocared 
that  the  mass  of  mercurial  oxyde  is'of  a  lively  and  i^^ 
lia&t.red  in.  aU  its  paints. .   An  aj^ietftion  of  fif&.fcMr^ght 

ia  suffioient  qnaiitily»  thfit  the  mercury  precipkalet  itielf  in  tbe/ttataof; 
white  oxyde  as  fast  as  it  is  formcdy  because  it  cannot  b^  held  in  ^Uir:.. 
tion  either  by  the  water  pr  by  the  remaining  acid ;  beaides  vf^bich^  the , 
noh-oxydated  mercury  ContinuAlly  exerts  a  chemical  attraction  upon 
one  of  the  principles  of  the  acid,  and  the  laUer  tends  rather'to  be  de^ 
eamposetl  than  to  diMolve  the  mtreury  which  i»  already  satnrated  with 
«»iygtee  lo4i  certain  point f  to  that  we  mustttke  care  not  to  coMibond 
this  properly  with  thfti  of  the.muiriattc  acid :  mereover  ihe.preciphate^ 
which  is  only,  the  effect  of  the  oxydation  of  the  tneseury,  dissolves,  en- 
tirely in  the  heated  nitric  acid,  whilst  the  other  can  dissolve  in  it  only 
in  very  small  q^iantity  ;  this  property  alone  would  be  sufficient  to  dis* 
iingn'rsh  it.'  I  might  have  dispensed  with  making  this  observation» 
smce  in  my  process  I  reqnire  a  bighfy^ncentrated and- very  pine-acid; 
but  as  it  frequently  happens  that  one  has  not  one  so  strong,  we  may 
then  supply  it  by  the  quantity,  and  my  leoiark  ip,tbts  cate  will  no^be 
supcrQuoutf.     (Noteof  M.  Payss^.)  / 

*  This  solution  ought  to  be  made  in  a  retort  of  glassi  with  a  wide 
bottom.  This  vessel  is  preferable  to  the  matlrass  which  is  used  in  Hol- 
land, as  it  is  only  required  to  adopt  a  recipietit  to  it,  and  to  distil,  in 
order  *to  collect  the  acid  which  is  not  decomposed  upon  the  meli*. 
Thi^  object  is  by  no  means  to  be  neglected  in  operations  on  a^large^ 
scale.    ^Note  of  M.  Payss^.) 

botirs 
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heiirs  is  generally  sufficient  for  200  kilogrammes  of  tj^is 
sobstance. 

It  has  been  observed  elsewhere,  that  the  turf  which  is^ 
tised  in  the  manufactories  of  this  country  presents  some 
iidvaflitages  over  other  combustibles  i  Sihd  this  is  true,  foi* 
ive  may  easily  obtain  an  ecjual  heat^  because  this  matter* 
barns  slowly,  and  in  a  very  uniform  manner; 

As  the  charcoal  of  wood,  or  that  which  is  found  in  tlie 
earth)  are  the  two  combustibles  which  are  employed  t!ie 
most  freqoently  in  France,  none  of  the  circumstances 
of  wbic^b  we  have  spoken  ought  to  be  neglected. 

When  all  the  precautions  indicated  have  been  vigor-- 
Otisly  observed,  it  is  rare  that  we  do  not  succeed  in  oh- 
taioing  oxyde  of  mercury  by  the  nitric  acid,  of  a  brilliant 
redness  and  well  crjr'^tallized. 

If,  notwithstanding  nil  the  care  that  lias  beeif  taken, 
the  mercurial  mass  should  not  have  the  proper  brilliancy, 
ar  should  not  present  ttie  crystalline  aspect  which  is  re« 
^ired,  it  would  then  be  necessary  to  reduce  it  into  coarse 
powder,  to  introduce  it  into  a  new  glass  vessel,  into 
which  some  cubic  centimeters  of  nitric  acid  i/ad  previ- 
ously been  put,  only  in  order  that  we  might  be  able 
slightly  to  impfegnate,  by  heating  ih  the  sand-bath,  all 
the  not  brilliant  oxyde.  One^  ot  two  hours  application  of 
fire  With  this  apparatus  would  then  be  sufficient  for  con^ 
verting  the  oscyde  into  crystallized  precipitate. 
.  On  reviewing  what  has  jast  been  said  respecting  the 
fdethod  of  preparing  ^be  t^  oxyde  of  mercury  by  the 
nttric  acid,'  we  see  that  the  conditions,  indispensably  ne-* 
cessary  for  obts^ning  it  constantly  brilliant  and  crystal- 
hn^9  are, 

l^  To  make  choice  of  a  nitric  acid  free  from  mixture 
with  muriatic  a6id  ;  2,  to  employ  this  acid  at  the  degree 
6f  concentration  already  indicated;  3,  to  evaporate  the 

Jl^oL,  VI. — Second  Series.  .  G  g  metallic? 
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metalKc  solution  with  a  moderated  heat ;  4,  to  employ  a 
vessel  \yith  a  bottom  sufficiently  wide  for  the  mass  of 
cncydated  mercury  to  present  much  surface,  and  to  be  ea- 
sily heated  in  an  equal  manner  in  all  points  at  the  same 
thne,  in  order  that  the  nitrate  may  be  uniformly  decom- 
posed,  and  ))ass  as  speedily  a^  possible  into  the  state  of 
red  oxyde;  5,  to  augment  the  beat  gradualfy,  and  in 
proportion  as  the  decomposition  of  the  nitrate  advaftces ; 
6,  to  sustain  this  temperature  at  the  same  degree  during 
the  whole  time  that  the  operation  lasts,  that  is  to  say, 
the  transition  of  the  yeUow  oxyde  into  t4ie  red  which  itf 
required. 

"  I  am  very  far  from  believing,"  says  M.  Payss^,  "  af- 
ter my  experiments,  and  those  wWch  I  have  sefcn  per-  ^ 
formed  in  the  large  way,  that  the  crystallized  red  oxyde' 
of  mercury  owes  its  brilliant  appearance  to  a  state  of 
semi-vitrification,  as  M.  Van  Mons  thinks  * ;  for  if  this 
oxyde  were  really  semi- vitrified  by  this  €^ratio»,  it* 
would  follow  that  a  mote  elevated  temperature  would  be 
capable,  nay  must  necessarily  convert  it  into  glass-;  but 
nothing  of  the  kind  ever  happens  ;  for  I  have  heated  very 
9trongly,  and  at  several  times,  four  grammes  of  this  ox«; 
y*de  well  crystallized,  in  two  crucibles  luted  tog«tber| 
when,  instead  of  being-  vitrified,  it  lost  not  only  itsbril^ 
Kancy,  but  ako  its  fine  red  hue,  and  acquired  a  disagree-^ 
able  brick  colour.  When  a  still  stronger  heat  had  been 
applied,  a  great  part  was  found  reduced,  and  thb  rest  of 
the  oxyde  had  acquired  a  deep  brown  colour. 

**  I  am  however  aware^  thaf  there  are  bddies  which  awr 
not  susceptible  of  pasidng  into\u  complete  vitrification^ 
and  which  nevertheless  experience,  at  a  certain  degree 
of  heat,  a  pastey  fusiem,  which  is  called  semi-vhrifonn  i 

*  Journal  de  Plmi^iue  ckClumie,  years  tO  aod  .>2,  )>p,  V}%  and  SJ>-^ 
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but  when  the  oxjde  of  mercury  is  heated  in  transparent 
vessels,  nothing  of  the  kind  is  seen  to  take  place,  we  do 
not  perceive  the  least  trace  of  a  partial  or  general  soften* 
ing  of  the  mass :  besides,  I  have  strong  grounds  to  be« 
lieve,  that  the  crystalline  state  of  the  mercury,  oxydated 
by  the. nitric  acid,  is  owing  merely  to  the  degree  of  ox- 
ygetation  of  this  metal,  and  to  the  uniform  manner  in 
which  the  oxydating  principle  combines  with  the  mer« 
cury  during  the  decomposition  of  the  nitrate  of  this  base, 
and  its  conversion  into  red  oxyde." 

The  experiments  upon  this  substance  not  being  yet 
terminated,  M.  Payss6  has  promised  to  continue  them^ 
and  to  send  me  the  results  without  delay,  which  I  shall 
Consider  it  equally  a  duty  and  a  pleasure  to  communicate 
to  the  public  throujgh  the  medium  of  this  journal. 


Irtte(ligence  rehtUig  to  Arts,  Manufactures ,  iCc. 

(Authentic:  Communicaiions  for  this  DepartmerU  of^uf  Work  wiil  he 
ihankfully  received.} 

Ballinasbe  Fanning  Society, 

X  HE  fifth  annual  show  of  breeding  stock  since  the 
commencement  of  the  institution  lately  took  place  here» 
The  improvement  has  been  progressive,  and  has  sur* 
passed  the  most  sanguine  hopes  of  the  Society.  The;, 
young  stock  appeared  far  superior  to  those  from  which 
they  werp  bred,  which  is  to  be  attributed  to  judicious  se<«. 
lection,  and  the  soil  and  cliipate  of  Irelamli  ^  favour- 
able to  cattle :  a  few  excellent  specimens  were  ex^iibited^ 
the  produce  of  a  single  cross  on  ttie  native  breeds.  Five 
distinct  varieties  of  neat  cattle  appeared,  each  conteodr 
ijig  for  a  decided  superiority  over  all  the  rest.  Such  ft 
compfMition*  repeated  for  a  series  of  years^  must  ulti- 

G  g  3  mntely 
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matel y  orercome  prejudice,  and  determine  which  Is  be«*, 
The  sheep  were  excellent  in  their  kinds;  the  n^w  Lei« 
cesters  still  hold  their  place  as  the  most  profitable  fef 
the  low-land  pastures,  and  the  South- Down  for  the  up- 
land districts ;  the  latter  werer  much  hotter  than  any  bi« 
therto  produced,  and  some  were  deservedly  admired^ 
There  were  also  some  fine-woolJed  sheep,  by  8patiidi 
rams  on  Ryeland  ewes.  More  attention  th$^n  asnal  was 
paid  to  the  quality  of  the  difFerent  kinds  of  wool,  Tho 
judjges  wjBre  gentlemen  of  expericnpe,  and  tbpy  were  BSr 
sisted  by  a  professional  man. 

The  on]y  draft  stallion  exhibited  was  a  Sufiblk  paneb. 
Nothing  is  more  wanted  in  Ireland  than  ^n  improvement 
in  horses ;  and  this  bfeod  being  strong,  active,  and  spi^ 
rited,  promises  to  be  art  acquisition.  The  improve^ 
breed  of  swine  have  spread  through  every  parj  of  Ireland^ 
and  are  likely  soon  to  displace  the  awkward  i^nprofitablo 
^nimiid  which  was  a  disgrace  to  the  country, 

flxtrdordinaii/f  Produce. 

In  spring  last^  ^single  pefj  had  droppet}  accidentally  ir? 
the  garden  of  Clay- potts,  Perth,  possessed  by  Mr.  Janae^ 
Laird ;  the  produce  of  which  was  lately  pulled,  and 
the  pods  careftilly  counted,  to  the  annount  of  ^P9,  ex- 
clusive of  a  great  number  which  had  beep  previously 
devoured  by  birds.  On  aq  average,  each  pod  contained 
four  peas^  sQ  that  th^  tota}  producp  w^  nearly  lyiQQ^, 
grains. 

There  was  taken  up  in  a  gaFden  in  the  Black-Friars, 
Perth,  a  potatoe  whiph*  weighed  2  lb.  4oz.  There  were, 
besides,  at  the  sam^  rpot,  several  others  larger  than  the 
pommon  size,  and  a  number  of  smaller  ones.  What  is 
Reserving  of  notice,  it  was  of  the  spotted  Virginia  kind, 
^  species  ^fhich  seldom  grows  to  a  grea^  bujk^  ^d .  Mfat. 
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liot  planted,  but  produced  from  a  potatoe  that  bad  been 

left  iu  the  ground  last  year.    From  another  root,  pro- 

4uced  in  the  same  ipanner,  urere  taken  up  ten  potatoes, 

$ome  of  whicl^  weighed  a  pound  and  a  half,  and  weighed 

^ogetHer  nina  poinds,  besides  s\x  other?  q{  ^n  ordinary 

^ize. 

Chfoiot  Sheepf 

It  is  hardly  to  be  credited  how  much  this  exceDent  sort 
0f  sheep  has  been  improved  by  the  various  breeders  who 
have  directed  their  f^ttention  to  that  objept,  both  on  the 
borders  and  in  the. Northern  parts  of  jBcotland»  The  exr 
f:ellence  of  their  fleece  is  well  known,  and  the  shape  an4 
size  of  the  carcase  have  be^n  isp  much  improved  as  to 
fetch,  when  fttl)y  fed,  as  high  a  price  as  three  pounds 
each.  A  wether  of  tlje  pure  Cheviot  breed  was  eichi* 
bited  and  kiUisd  for  the  show  of  sheep  held  at  Camp* 
{louse,  near  Edgevton,  op  th^  4th  of  September  last,  an4 
lireighed  as  fo^ows  ^ 

Liv^  weight    ^    *    •    ^    -    -  - 
Ppad  weight.    The  four  quarters 

Tallow      ?-    -  - 

Blood  -    -    r  - 

J^ntrails     -    -  - 

Head  ^nd  feet  - 

Strap    -    i.    -  -> 

3kir)     ,    i    -  ^ 

This  sheep  was  bred  at  a  f^rm  calted '  Lang  wall,  in 
Caithness,  and  was  bought  by  Mr.  George  Currie,  of 
Hal)rule,  near  Jedburgh,  on  the  1 5th  of  October  1S02, 
at  two  years  old.  This  pricp  whs  at  the  rate  of  1/.  6^. 
As  soon  as  bought  he  was  laid  upon  turnips,  and  kept  oi; 
them  for  twenty-six  weeks ;  he  was  afterwards  put  on 
comiQQ])  pasture  with  the  farmei's  stock  sheep;  again 
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put  oo  tomips  about  the  1st  of  November  1803,  and  kepi 

on  them  till  the  beginning  of  April ;  and  then  kept,  with 

the  other  stock  sbeepi  on  common  pasture  till  he  was 

killed.    No  particular  attention  was  paid  to  feeding  hioi 

high;  but,  as  be  throve  well,    Mr.   Currie  thought  it. 

would  be  right  to  bring  him  to  the  show,  that  it  might 

be  seen  to  what  perfection  the  breeding  of  the  Cheviot 

sheep  was  brought  in  the  North, 

Specimens  of  the  Leicester,  the  South^Down,  the  Bor<« 

der  Cheviot,  and  the  black-faced,  or  forest  breeds,  were 

exhibited  at  Camp-House  at  the  same  time,  none  of 

which  seemed  to  give  grci^ter  satisfaction  than  th^  abq?9m 

described. 

Meteorology. 

.  Depth  of  rain  fallen  in  Liverpool  during  lg04,  and 
«i»aant  of  water  evaporated  out  of  a  vessel  four  inches 
diameter,  placed  out  of  the  rea^h  of  the  solar  rajs,'  or 
influence  of  fire. 


Amount  continued  from 

"Fair  of  Kain 

£vaiH>ratinn  of 
Wat^r,  4c 

vol.  V.  p;  319,  dan;  and 
.  June  inclusive-     -.    v 

July     •  \  %    .    ;    . 
August      .    •    .    .    • 
September     .     .     ,     . 
October     .     .    .     .    » 
November      .     •.    •    * 
Dfxember      ^    .    .    . 

Ifchet. 

12,66 
1,9 
2,35 

1,67 
5,90 

3, 
«,40 

Inches. 

11,4 
3,3 

?,12 
1,50 

Total    .... 

29, li   . 

24,32 

As  measured  by  G.  J,  Liverpool. 
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%l  OHN  Edwards,  of  Bow-street,  in  the  county  of  Mid-* 
<lleseX|  Currier  and  Harness*niaker ;  for  improvements 
in  fire-places,  calculated  to  save  fuel,  give  a  more  gene* 
ral  heat,  and  prevent  chimnies  from  smoaking. 
Dated  December  4,  1804. 

Matthew  Gregson,  of  Liverpool,  Upholder ;  for  a 
method  of  cleaning  feathers  for  beds,  and  bair,  wool, 
dx>wn,  and  other  the  natural  covering  of  birds  and  ani- 
mals, from  their  animal  oil,  in  the  most  perfect  manner, 
and  in  such  a  way  as  to  render  them  more  healthfici^. 
«weet,  and  pleasant  for  use.     Dated  December  4, 1804* 

Stephen  Pasquier,  of  Wilderness -row,  Charter- 
house-square, in  the  county  of  Middlesex,  Professor  of 
Languages ;  for  his  new-iuvented  manufacture,  system^ 
or  method  of  writing,  printing,  engraving,  drawing, 
paintibg,  stamping,  working,  and  using,  certain  cha« 
racters,  figures,  instruments,  and  machines,  for  facili«* 
tating  correspondence  and  other  literary  operations. 
Dated  December  19,  1804. 

William  Everhard,  Baron  Von  Doornick,  of  Wells* 
street,  in  the  county  of  Middlesex  ;  for  certain  compo-t 
sitions  formed  by  uniting  an  absorbent  or  detergent  earth 
with  other  ingredients,  so  as  to  render  the  same  more  ef- 
fectual in  washing  or  scouring,  and  for  various  purposes 
to  which  soaps  or  detergent  earths  are  now  applied. 
Dated  December  49,  1804. 

Joseph  William  Mayer,  of  Foho-square,  in  the 
county  of  Middlesex,  Esquire ;  for  improvements'  upon 
"bitts  of  jiridles.    Dated  December  19,  1S04. 

Samuu 
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Samuel  GuPPY,  of  the  city  of  Bristol,  Merchant;  t<si 
additioos  to,  and  improvethent»  on,  nmcbrne«»'  for  cattingy^ 
heading,  and  finishing  nails,  and  the  mode  of  working- 
theieof.     Dated  December  19,  1S04. 

Solomon  Hougham,  of  AMersgat6^treet,  ki  the  city 
of  London,  Goldsmith ;  for  his  new^^n vented  spring- 
clasps  for  bucklea,  lockets,  and  other  of  nameais  of  dressy 
Dated  December  19,  1M4. 

Thomas  Margrave,  of  thQ  parish  ^  Saint  Mary,. 
Whitfchapel,  in  the  county  of  Middlesex,  Silk-throww- 
stcr  ;^for  his  nevv-io vented  mills  and  machinery, » upon  a 
new  and  improved  construction,  for  tlnrowing,  spinnings 
doubling,  and  twisting  silk-thread,  cotton-thread,  flax- 
thread,  hemp-thread,  and  all  such  other  articles  as  usually 
are  or  may  be  thrown,  spun,  doubled^  or  twisted^ 
Dated  December  19,  1804. 

John  Govbr,  of  Rotberbithe,  in  the  county  of  Surrey,' 
Gun-carriage-maker  ;  for  improvements  and  additions  in 
tW  construction  of  a  certain  carriage  for  all  sorts  of' 
cannon*     Dated  December  19,  1804/    .. 

Richard  Willcoic,  of  the*  city  of  W^stniinst^r,.  Engi- 
neer; for  Ws  new-invented  macliinQry  fqr  more  expcdi-. 
tiously  cutting,  stripping,  or  plucking,  tlic  various  fnrt 
of  beavers,  seals,  w<h)1,  hair,  &c.  from  the  varfous  skins 
now  plucked  or  stripped  by  hand  ;  and  for  sundry  me- 
fbods  of  preparing  an  J  cleansing  the  said  skins, 
^ated  I]L3cemberi9,  1804. 

Edward  Steers,  of  the  Inner  Temple,  Esquire  ;f  fo^" 
}Us  new-invented  engine,  prodocrng  a  force  by  the  ini^ 
petus'whidvthe  parts  of  a  fluid  body  have  to  an  equal 
altitude,  applicable  to  the  working  of  all  sorts  of  ma- 
chinery. Dated  Deccmbei' ID,  1804: 
.  Abraham  UKD£Rnowi!sr,  of  the  parish  of  Eling,  in  the 
county  of  Souihampton,  Gentleman ;  far  a  metliod  of 
Iftakrng  flour  with«>ut  grain.    'Dated  December  21,  1804. 
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Spedjivdtion  of  the  Paimi  granted  to  Thomas  Pouthouse, 
cf  Hall  Garth  ^  in  the  Parish  of  Hotcghton-le'Skern^  in[ 
the"  County  of  Durham^  Flax-spinner ;  for  a  Macfiine 
for  hackling  Flax  and  Jlemp^  and  at  the  same  Time 
carding  the  Tow.     Dated  October  >(;,  1804.  '    ' 

With  a  Plate.  V 

JL  O  dUL  io  whom  these  presents  shall  come,  &(p. 
Now  KNOW  YE,  that  iu  compliance  with  the  said  proviso^ 
I  ih»  said  Thomas  Porthousis  dq  jby  these  presents  de* 
itcrihie  and.ascert^ini  the  nature*  of  my  saidr  inve^fioDy 
and  the  manner  in  Mfhich  the  same  is  tp  be  performed^  by 
the  ^nn^ed.  drawmg,.  (PJate  XI.)  and  thefdlowing  de- 
scriptiqiniJierBof ;  that  is  to  say :  The  machine  consisls  of 
the  following  parts*  Part  the  first,  which  I  call  jaws,  (see 
Figs«  I  ^od  2y)  for  fixing  or  holding  one  end  of  the  hajid-^ 
ful  or  parcel  of  the  flax  or  hemp  in  a  firm  manner,  whilst 
the  opik>site  end  iof  die  handful  or  parcel  p£  fiax  or  hemp 
uadiBcgoes  the  subsequent  operation  of  hackling*  Part 
tJ^  jwcond^  which.  X  call  a  turn-table^  p;^  the  edge  of 
.  Yofi.  VL— Second  Ssries.  H  h  w-hich 
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which  the  jaws  are  fixed,  (see  Figs.  3  and  4^  for  intro- 
ducing into  the  machine  the  handfuls  or  parcels  of  Jiemp 
or  flax  in  the  raw  state,  also  for  changing  the  side  of  the 
flax  or  hemp  during  the  operation ;  and  when  the  handfuls 
or  parcels  of  flax  or  hemp  become  suflSciently  dressed  for 
turning  them  oot  of,  or  from,  the  acting  part  of  the  ma- 
ehine,  for  the  purpose  of  allowing  the  handfuls  ah'eady 
dressed   at  one  end  to  be  taken  out  of  the  jaws^  and 
changed  or  turned  to  the  contrary  end,  or  replacing  them 
by  undressed  handfals,  as  the  case  shall  rcqoire.     Part  the 
third,  an  instrument,  which  I  call  a  porcupine,  (sec  Figs. 
5  and  6,)  for  dressing  or  splitting  the  fibres  of  the  flax  or 
hemp,  and  at  the  same  time  taking  ^ut  the  tow  or  shorts 
from  the  staple  flax  or  hemp,  and  delivering  it  upon 
small  conical  cards,  for  the  purpose  of  carding  the  same, 
in  a  manner  hcrein-afterwards  to  be  described.     Part  the 
fourth,  conical  or  bevel-faced  cards,  (see  K,  Figs.  9  and 
tl,j    for  receiving  the   tow  from  the  porcupine,   and 
carding  the  same,  which  is  afterwards  collected  by  rollers, 
nearly  in  the  same  manner  as  from  the  common  carding* 
engine.     Part  the  fifth,  machinery  for  giving  the  requi- 
site velocity  to  each  of  tl>e  foregoing  ptfrts  of  my  said 
machine  (see  Figs^  1 1  and  9), 

The  jaws  (see  Fig.  I,  Plate  XI.)  are  made  of  cast- 
iron,  or  other  mctaJ,  and  represented  as  open,  ready  for 
ffecerivin^  the  ^andfiil  of  flax  or  hemp. 
'  Fig.  2,  shews  how  the  flas  or  hemp  is  fixed  into  the 
jaws  ready  for  the  subsequent  operation  of  hackling  or 
dressing.  Three  of  these  jaws  are  fixed  upon  the  edge 
or  outer  ^aii  6f  the  turntable,  at  equal  distances  from 
each  other. 

In  Fig.  3  two  jaws  are  represented,  in  which  A  shews 

♦he  jaws  open,  and  B  the  jaws  shut,  with  the  flax  or 

hemp  in  them.    C  the  table,  which  is  made  of  wood  or 

•   '  metal, 
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inetal,  about  three  feet  dianoeter,  and  mounted  upon  an 
iron  shaft,  having  three  studs  Z  Z  Z,  (see  Fig.  4,}  of  iron* 
about  thfiee-fourths  of  an  im^h  diameter,  firmly  fixed  \x^ 
their  upper  side  at  about  fix  inches  distaut  from  the  can* 
tre,  and  equi-distant  from  edch  other,  and  projecting 
ahdut  two  inches.  Several  of  these  turn-tables  are  p1ace4 
at  convenient  distances,  and  ranged  in  a  circular  direc-* 
tion  round  one  common  centre,  as  represented  in  Fig.  4, 
suitable  for  being  acted  upon  by  tlje  porcupines  D,  more 
particularly  delineated  in  Figs.  5  and  6  ;  in  which  D  is 
the  body  or  barrel,  of  the  porcupine,  made  of  wood,  and 
about  nine  inches  long  and  six  inches  diameter,  stuck  or 
filled  with  steel  pins.  E,  similar  to  those  used  in  the  com^ 
mon  hand  liadkle,  and  projecting  in  radii  from  the  body 
or  barrel  of  the  porcupine,  of  different  lengths  and  fine* 
i)e$s,  to  suit  the  fiax  or  hemp  as  the  dressing  advances  in 
fineness  during  the  operation.  Those  pins  which  are  Jn* 
tended  to  strike  the  raw  fiax  or  hemp  in  the  first  instance;  > 
are  about  two  inches  in  length,  and  s^  in  the  barrel  or 
body  of  the  porcupine  at  about  the  same  distance  as  thase 
used  in  the  hand  hackles  for  fiax  t>r  hemp  pf  the  same 
kind,  and  gradually  increase  in  length  and  fineness 
rpund  the  whole  of  the  circumference  of  the  barrel  or 
body  of  the  porcupine :  the  longest  pins  are  about  ak 
quarter  of  an  inch  longer  than  the  shortest,  and  the  finest 
pins  are  set  about  tlue  same  fineness  as  those  us^d  for 
finishing  the  same  kind  of  fiax  or  hemp  by  hand.  And 
as  the  tow  is  collected  upon  the  pins  of  the  porcupine,  the 
pieces  or  bars  of  iron  or  other  metal  F,  called  droppers, 
(about  one  inch  broad,  a  quarter  of  an  inch  thick,  and 
nine  inches  in  length,  placed  in  a  longitudinal  direction 
amongst  the  pins  of  the  porcupines,}  drop  down  upon  the 
tow ;  and  as  the  porcupine  revolves  round  its  own  a;cis 
jjiesc  droppers,  by  their  own  wcfight,  drop  down^  and  gr^ 

H  h  2  dually 
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dually  push  the  tow  from  tte  points  of  the  pins  as  they 
advdtice  in  their  progressive  motioti  rotind  their  own  axes, 
but  Are  prevented  from  failing  too  for  by  a  plate  at  each 
end  of  the  porcupine,  about  ten  inches  diameter,  and 
one-eighth  of  an  inch  tliick,  having  grooves  cut  in  it, 
in  which  the  ends  of  the  droppers  slide,  as  represented  in 
Fig.  8 ;  in  which  G  is  the  plate,  H  the  grooves,  I  a  drop^ 
pfer,  falling  down  jind  pushing  off  the  tow,  and  J  the 
dropper  restored  to  it^  place,  and  leaving  thii  pins  at  li^ 
berty  for  atting  in  the  hemp.  The  tow  thus  pushed  off 
the  pins  of  the  porcupine  is  collected  by  the  cohical 
Cards,  as  represented  in  Figs.  9  and  11,  in  which  K  is  a 
eonlcal  barrel,  about  t\Ve1ve  inches  long  and  slbout  fifteen 
inches  diameter  at  the  thickest  end,*  and  ten  inches  ^t  the 
smaller  end,  covered  on  its  superficies  by  A  card  of  the 
tisual  fineness  for  carding  tow,  and  placed  with  its'stnallejr 
end  towards  the  centre  of  the  machitie,  as  represented  in 
Figs,  9  and  1 1 ;  and  its  upper  side  a  little  lo^rer  than  tb^ 
under  side  of  the  porcupine,  for  the  t)urp6se  of  collect-i 
ing  the  tow  from  the  lower  side  of  the  porcupine,  as  the 
Sam6  is  f)ushed  off  by  the  droppers,  and  ought  at  tfaesd 
dimen^oiis  to  make  about  five  revolutions  pet  minute. 

L,  Fig,  10,  is  a  fixed  angular  piece  of  woo'dj  (its  base 
tbout  fifteen  inches  in  length  and  six  inches  in  breadth, 
And  its  height  about  ten  inches,)  which  I  call  a  preventer, 
placed  close  to  the  superficies  of  the  conical  card  K,  the 
iide  of  which  angular  piece  of  wood  next  the  card  K  is 
curved  so  as  to  fit  the  card  K,  and  extending  over  about 
a  fifth  part  of  its  surface,  serves  to  keep  the  tbw  from 
escaping  firom  the  card  K  until  it  arrives  at  the  angle  Mj 
where  it  is  received  by  the  main  bevel  card  wheel  N, 
Figs.  9,  10,  11,  In  which  O  are  the  cards,  as  they  ai"C 
placed  upon  the  bevel  of  the  wheel,  leaving  open  spates 
between  the  cards  for  the  purpose  of  letting  out  the  dust! 

This 
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This  wheel  N  is  About  six  feet  diameter,  and  revolves  at 
the  rale  of  about  mxty  revoUuions  per  minute,  and  re^ 
ceiving  the  tow  from  the  conical  cards  R  at  the  angle  of 
the  preventer  at  M,  it  is  thereby  carded  as  it  passes  be- 
tween them ;  and  the  lower  side  of  the  preventer  beih^ 
lined  or  covered  with  a  card,  whose  hooks  point  ih  i 
contrary  direction  to  those  of  the  cards  on  the  main  hevrf 
fcard  wheel,  assists  in  carding  the  tow,  and  serves  also  to 
ktep  it  cl(^  and  compact  into  the  cards  O. 

P,  Figs.  9  dnd  10,  represents  a  conical  brush,  twelve 
inches  long,  twelve  inches  diameter  at  the  largest  end, 
and  nine  inches  diameter  at  the  smallest  end,  its  bris^ 
ties  pointing  in  fadii  from  its  centre,  and  its  axis  pointing 
in  -a  line  towards  the  centre  of  the  machine.  The 
superficies  of  the  brush  act  upon'  the  main  card; 
and  ought  to  movS  with  a  velocity  of  aboiit  onfe-fiftK 
tjuicker  at  its  surface,  for  the  purpose  of  raising  up 
the  tow  from  the  hooks  of  tlie  main  card,-  in  order 
that  it  may  bfe  received  IVom  the  conical  doflSng  card  Q; 
Figs.  9  and  1 1 .  This  card  is  about  thirtefen  incbeS 
long,  eighteen  Inches  diameter  at  the  largest  end,  and 
'eight  inches  at  the  'small  end.  and  placed  with  the  largest 
end  towAtds  the  centrfe  of  the  machine.  The  hooks  of 
the  card  must  jpoint  in  a  contrary  direction  to  those  tif 
the  main  card  ;  and  in  proportion  thereto  ought  to  maH 
about  teii  rerolntions  pet*  minute,  by  which,  as  it  is 
going  slo^^-fer  than  t'ne  main  bevel  card  ^heel,  which  ii 
acting  against  it,  the  tow  is  canglit  ilpon  its  hooks,  anc} 
may  be  collected  therefrom  in  a  continued  sliver  by  cy- 
lindrical rollers,  whose  superficies  move  with  an  equal 
velocity  with  the  superficies  of  the  larger  tnd  of  the  co, 
iiicaltloffing  card  (i,  nearly  in  the  manner  as  is  usually 
lloh^  from  the  tylinilfers  of  the  carding- engines  How  iii 
te«e; 

The 
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:  The  movements  for  the  diflferent  parts  of  this  maqhine 
nay  be  obtained  in  various  xrays;  that  which  I  have 
adopted  is  as  follows.  In  the  centre  of  tiie  machine,  of 
which  Figs.  4  and  9  are  plans,  and  Fig.  1 1  an  elevation, 
I  place  an  upright  shaft  of  iron  R,  about  3ix  or  seven 
feet  long  and  about  three  inches  thick,  resting  in  a  step  of 
metal  at  the  bottom  end,  and  supported  at  the  upper  end 
by  a  wood  framing  to  keep  it  steady,  but  so  as  the  shaft 
itself  may  be  easily  turned  round  therein.  At  the  upper 
end  of  the  shaft  K,  I  fix  a  pulley  S,  by  which  this  shaft 
u  put  in  motion  by  a  strap  leading  .from  the  mill.  Near 
the  middle  of  the  shaft  at  R  is  firmly  fixed  thereon  a 
strong  cast-iron  frame,  for  receiving  three  spindles,  U 
plan  of  which  is  delineated  in  Fig.  7,  in  which  TTT 
represent  the  cast-iron  frame,  and  U  U  U  the  spindles, 
D  D  D  the  porcupines,  firmly  fixed  upon  the  edds  of  the 
spindles  U  U  U,  but  the  spindles  themselves  are  not  fixed ^ 
fast,  but  are  at  liberty  to  move  round  upon  their  own 
axes.  By  the  motion  of  the  ^haft  R  round  its  own 
axis,  the  frame  T  T  T-,  and  the  spindles  U  U  U,  and  the 
porcupines  D  D  D,  placed  thereon,  are  carried  round  in 
their  orbit,  at  the  speed  of  about  sixty  revolutions  per 
minute,  by  which  means  the  three  porcupines  DDD, 
striking  alternately  against  the  handfuls  of  fiax  or  hemp 
presented  to  them  by  the  turn  taUt^  C,  Figs.  4  and  11, 
split  the  fibres  of  the  hemp  or  fiax,  and  at  the  same 
time  collect  the  tow  or  shorts  upon  the  pins  of  the  por- 
cupines, which  is  again  collected  therefrom  by  the  coni- 
cal cards  for  carding  the  same,  as  before  described. 
Upon  the  spindles  U  U  U  are  bevel-toothed  wheels  V  V  V^ 
whose  teeth  are  inserced  between  and  aie  act^d  upon  by 
the  teeth  of  a  similar  wheel  W,  placed  upon  a  round  ^ 
part  of  the  shaft  R^  but  whose  motion  round  its  ow« 
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axis  is  slower  than  the  shaft  R,  in  the  proportion  of. 
about  twenty  for  the  shaft  R  to  one  of  the  wheel  W;  by 
'urhich  means  the  wheel  W  becomes  so  nearly  stationary 
as  to  act  upon  the  wheels  V  Y  V  nearly  as  a  fixed  or 
dead  wheel  woul^  act,  thus  producing  a  rotary  motion  to* 
the  spindles  U  U  U  and  the  porcupines  D  D  D,  as  they 
sure  carried  round  by  the  frame  T  T  T  upon  the  shaft  R ; 
and  by  this  means  the.  porcupines  D  D  D,  presenting  a 
change  of  surface  to.  the  flax  or  hemp  which  gradually  passes 
from  the  coarser  set  and  short  pins  tOM-ards  the  longest 
and  finest  set  pins,  until  the  pointer  wheel,  hereafter  to 
be  described,  and  the  wheel  W,  to  which  it  is  fixed,  has 
D^ade  one  entire  revolution,  which  in  general  may  be 
about  twenty  revolutions  of  the  main  shaft  R ;  but  this 
must  be  varied  according  to  the  quantity  of  flax  or  liemp 
to  be  hackled,  and  is  done  either  by  changing  the  wheel 
X,  Figs.  4  and  1 1 ,  or  altering  the  diameters  of  the  pul^ 
lies  Y  and  a,  Fig.  1 1 ;  coarse  flax  or  b^mp  requiring 
fewer  strokes  of  the  porcupines,  and  fine  flax  or  hemp 
requiring  more,  and  which  is  to  be  adjusted  by  the  ope* 
rator.  This  rotary  motion  of  the  porcupines  ako  pre* 
sents  a  continued  change  of  their  ^surface  to  the  conical 
cards  K,  and  produces  an  alternate  motion  to  the  drop-, 
pcrs  F,  Figs.  5  and  6,  by  which  means  the  tow  is  tliereby 
pushed  out  from  amongst  the  teeth  of  the  porcupines^ 
and  is  collected  by  the  conical  cards  K,  as  before  de« 
scribed.  Upon  the  upper  side  of  the  wheel  W,  Fig.  ii, 
is  firmly  fixed  a  socket  of  metal ;  and  upon  tha  upper 
end  of  that  socket  is  also  firmly  fixed  another  wheel  b^ 
about  thirty  inches  diameter,  which  I  call  the  pointer 
wh^Iy  whose  teeth  are  inserted  between  and  are  acted 
upoa.by  the  teeth  of  the  wheel  X,  whose  diameter  is 
about  one  inch  and  a  half.  This  wheel  X  is  firmly  fixed 
vpon  a  spindle  r,  upon  which  is  the  pulley  Y,  which  by 

a  strap 
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a  strap  from  t)ie  jmUey.  a  dpon  tbe  shaft  R  has  its  rela« 
live  motion  giren  to  it ;  ir hich  motion  may  be  vaneA  .by 
changing  th^  wheel  X,  or  changing  the  diameter  of  the 
pullies  ¥  and  a,  or  by  making  these  pullies  into  cones, 
Tieversing  the  ends  of  them,  and  sliding  the  strap  by  a 
lever,  for  that  purpo^,  to  the  upper  or  lower  end  of 
those  cones.  Upon  the  lower  side  of  the  wheel  i  is 
iircoiy  fixed  a  bar  of  iron  d.  Figs.  4  and  11,  which  I  call 
a  poi^ter^  projecting  in  a  radical  line  from  the  centre  of 
the  wheel  i^  and  extending  itself  out  nearly  to  the  centre. 
of  the  turn-table.  This  pointer  is  for  the  purpose  erf 
^pusliing  the  turn-tables  round  upon  their  axes  by  its  ac- 
tion against  the  pins  Z  Z  Z,  and  by  this  means  changing 
and'  turning  the  handfuk  of  flax  or  hemp  as  before  de- 
bribed,  and  according  to  the  velocity  of  this  wheels 
and  pointer  rf,  which  may  be  varied  as  befiH-e  said  by  a 
change  of  wheels,  or  by  sliding  the  strap  along  the  cones, 
sjich  will  be  the  number  of  stroked  given  by  the  porcu- 
pine against  the  flax  or  hemp,  and  thus  may  the  fineness 
of  riie  cut  be  regulated.  Upon  the  shaft  11,  Figs.  .9  and 
11,^  little  below  the  cast-iron  frame,  is  firmly  fixed  an 
ondiess>screw  <f ;  and  upon  the  spindles/are  also  firmly 
fixed  spur  wheels ^xr,  having  eighteen  teeth,,  which  teeth 
are  inserted  between  and  are  acted  upon  by  the  worm  or 
threads  of  the  screw  e,  which;  by.  the  revolution  of  the 
siK:*VR,  gives  moiion  to  the  spindles y and  the  conical 
uariLsK  (fixed  firmly  thereon),  in  the  proportion  of  three 
dnd  otie-thit*d  revolutions  cf  the  conical  card  K  to  si?cty 
revolutidns  of  the  sliaft  -R,  as  before  •  described.  Near 
the  lowpi'  end  of  the  shaft  R  is  firmly  fixfed  thereon  the 
main  bevfel  card  wheel  N  y  and  a  iitde  above  that  wheel, 
is  also  firmlv  fixed  upon  the  shaft  R  a  bevelied-toothed 
wheel  A,  about  twenty-one  indies  diameter;  and  upon 
the  spindle  y,  Fjg.  B^  is  also  firmly  fixQd  ajiother  bevelled- 
«  .  toothed 
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tiKtfhed  wheel  i,  about  thr^  jiiches  di^toetef^  %h^  teeth 

of  which  are  inserted  between  and  are  acjted  uponi^j^  the 

.teedi  of  the  wJieel  A,  whieh,  by  the  re\^plttti,ofi  of  the 

shaft  R^  girts  motion  .to  the  spindly. t  en^.-tbe  iH^uieal 

brush' P,  firmly  fixed  thereon »  in  the  propprtipti  of  four 

boodred  and  twenty  revolutions  of  the  conkftl  bi:U9h  Ejx> 

riity  revolutions  of  the  sh^t  R  and  the  main  bevel  «c|Mrd 

wheel  Nytas  before, described*    Upon  the  shalt  R)  and. a 

Httle  above  the  wheel  A>.  is  firmly,  fixied  a  small  bevel-^ 

toothed rwbeel  /;  apd.upoii  the,  spindle  m  is  .also  firmly 

fixed  another  similar  I>evel  wheel  n,  the  teeth  of  ^wbi^ 

•re  inserted'  between  and  are- acted  upon  by  the  teeth,  pf 

the  wheel /y  which;  by  the  revolution  of  ^he  sh^ft  R^ 

gives  motion  to  tlie^  spindle  m,  which  ajso  in.  the  saipa 

manner  gives  motion  to  the  rollers  oo^  and  rollers  ,j^.^« 

The  roller  py  by  a  wheel  fixed  firmly  upon  its  Jower 

end). also,  glides'  motion  to  the  wheel >r^  whkhy  being 

likewbe  firmly  fixed  on  tiie  spmdle^, ogives  ttotionito 

the  conioat  doffing  card.Q,  in  the  proportion  of  tettra* 

tolutiona  ef  the  doffing  card  Q,  to  sixty  of  tfas  shaft  •& 

and  oiaiii  bevel  card  wheel  N  fixed  thereon^  ts  beforv 

described*  -      ,. 

*    The  machhie  thus  in  mf^tion^  and  the  *tunt«tables  ^ad# 

5^ed  hy  the  sdrew>  ott  whkh  the  foot  or^Iawaj^axit  of 

4be>ttirii-tikbl^VfesH,  so  as  the  porcupines  just  pen  cleat 

^f  the^uYide^«(nde''Of  the  tablea  v  and  the^porcupineli  haidag 

%een  adjusted  by  tfofewr  under  their  pivots,  00  ae  their 

4<e^wer  ^dspassjuftelear^f  the  conical  casds  K,  (those 

jawt  w^hioh^  IM  ^Otftside  the  ntacliine  mustrbe  fediifitb 

haadfids  ov  par<^k  of  flax  %tf'hemp,  of  tw^i,  threes  fOMV> 

"or  tnore-  Mnees  eiOch,  ^cording  to  the  quelity  o£  the 

tthJt  or  h<^rop^  by  taking  tbe  parcel  to  the  tum-CabIc,'..and 

after  epf^nin^  the  U($^r  jaw^  which  is  notched  in  the 

-sam^  manner  as  the-  under  jaw,  '(see  /^  Fig.  I,)  for  the 

Vol.  VL— Second  Series.  li  purpose 
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^iirpcise'of  l^^ping  ilie  'ft 

Orieencl  df  tlie  flajf  bV'hemp'dxW^lWftettff  o¥*ci*&^^h 
pf"  W;jaW^  ana  i'v^o  o^  tiii^^^  if;  mi 

fiheh.  press  d(S\Vn''t1iejiaW  within'^ttifr-Tlio^  \^  du^11'^,4i 
Xvih  fee  t)dldeiV"  flvitily.    "T^h^s'ct^fi',  ^  ^<AS«^  ^f^tt 
move  the  tuni-table  forwards  one-ifJni^^  S^i^etfateti 
and  tliiis  draw  tlife  handttl  br  ii4i-¥^r^'6f^ff*-^^ 
Withiri  the  orbit  or  circular  tkri^e  of  tlfef  ^rff^lDte  ?^4 
ilie  tiirn-fables  being  held  fiist  by  ''eattfte<r,  ktf^t^j^i^tefe 
yi^;.  4,  wfiere  one  only  is  i-eprtfeented ;'  41ie  pdlllS^'fer''^*ite 
W'  the  porcupine^  striking  against'tli^i:yarcfelJ'itf^i^ 
j^m^,  and  at  the  same  time  pei^ent^*frbtii^^6ki^^|»b 
deep'by  the  fence  or  foreboartl  it^,  (k^cfe  I*i^:.-Si9^l*fehtl]|> 
i^dge  of  ivhicli  is  to  be  level  wfth  iXit  j^infA  of  Ui^^ort 
jprnsof  the  porcupines,  wili  gmdtlallj^  H)e^infit^  flfcd^Afiffr 
^Saclile  the  same,  which,  after  ret^ei^^iA^-abtAiSi^-^f^^'ty 
"ijtfpkesifro'm  eachpercupine,  the  poihte^  tt^4l&^^al|gain 
'^advanced* to  that  tum-tatle  which  it  fiisfst'begitW'#Wb,i^d 
by  its  action  loosening  the  catch  'i)  ^^%fi^-fftbfo^wit(ci&e 
again  driven  one-third  of  a  revofhtsOh'irbiihdltJ^ibrijQUnd 
"^e^lSandfiri^'of  flax,  or  hemp  will  advaRceAgwurday^and 
^yfeseuiti  ftsjother  side  to  the  aetton\o(\tl^Q  pofcpg^9{i?^^^J^ut 
3  in^vtlrisVinstamte^  as  thd  str^  .qf  t|^',f]tor<^a|^ju;)^  <^I^P^^^ 
v'th«i:hiiniifur,oj^;  parcel  of  flax  oif.  Jji9a?p.(r4>»;r.or^  b^^oikl 
|be.3K*f»!58dfi8  o€  the.  turp-tnW^  Jhc^f^.  «f^  ,$?f.«fi  >^^  I 
pall  ea^^ibQttri4t>%  see  j^^.  Figv.4,  Hio  pi^eJQt  /iff,  i^cape 
froKi  tlie  actioji.Qf  the  pins  of  tlie, porcupines.  (One  of  tijc 
end  boards  is  omitted -if^  the  drawing  to  shew  a  porcu- 
pine).    After  re«jeM.§g  abo»«  trw©nty  more  strokes  from 
.^^^U^f^^tl|»e,:potQU}^^  turn-tables  wil|*'kd  again 

t;S^?!!'l^.fi'?^?S^4^V^^^^        pointer,  the  remaining  tnird  of  a 
'» if  P9?q}ptipi^^  rg^^p^  l?s  ^xi;5^  and  the  ha^ivlful  o^flax 'or  jiM&p 
.,n,w^ch  w^s,.JSj^st-^         to  the  Jaws,  Wilf  roaie  it's'.&it 
./fc0m^dle,m^ph^^,h»v^^^     one.  ^nd/br  Iiallfo^  iV,  coW 
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f«»7f^i^Se^pjf9P^1[)p4^^^^  .|,,,.,  ,  .  .;  f  ,  .,.  ,  '.•/,.,;..; 
qiiH#oiba,C»rt«f  rb9, jxprvfrap^q^X  T  T#,  Fin;,,??,  ar^.fijced 
rtipe  aSM^'Vr  JV^Wbef^.^l^pM^  .i;»ine  iwhe^  .Ipng,\  pk^cei 
5sitl|  J^jiCl^s  Q4j^^t,;UrUtles  ck)wn\\ard^3j  and  rather  Ipw^r 
4lt*^T^gt»Wf  9fjthe,pprpnpiu«s  D,  and  about  three  inches 
*ebw»dAlJ«93i»(?p<^,f'^^)>^'Qr  the  purpose  of  assisting  t|(l 
<IW*F*l*«P«ft^fi^^^^l/^«^ 'fr^W  tl^^^  the  porcupines, 

<jlfld#tire^J[)ing:4  ipfP  tUe. teeth,  of  the  conical  c^rds.K.  ! 
uo^4§i[l%$  Mo{W(t  ixf^i  (franie,  to  be  fixed  qpoa  the  lon^^ 
iWiteiofig^i^s  jfoTiltibff,  pwrpoae  of  supporting  the;  axis ^ 
'^^^i>9^¥^rij;^T^^}^wA  the  axis  of  the  conical  brushes  r* 
.:ui{f\^}g»^m>m}^  be  cased  to  keep  in  tlie  (just^ajad 
btte,l#ilHlte^^B4fP?!V^ts.  mubt  be  secured  froin  the  .sl^oit 

fciijg  tfli'r»i/nn"i  ■vrinavfjA  Hwj  Mur^.i.  ...  jtn  i.-,  !,  w,i.  ,1  n^f^ 
^'^^fMtm^'J^^'P'at^nrghanfed  to  Edward  Steers,' g/' 
^^'^^ift^Jmzi^^rftw^/H  ^Loffehfty  Esquire ;  for  liu  Infrntkn 
^-^"^'i^W^yi^^^^  a  Force  hy  the  Impetus  whith 

^  ^')tHe  *Pdris  %f  i'lfbilil  Bodifhave  to  an  equal  Altiti/idey  Mp- 

.      Dated  December  lj9,  180*/  '  i  » • 

moi'i  ii9.>.'.i::  9'0(i:  y.'.T^Wi^  a.Plate.        v  .j  ,,,.«.      ^  .,,., 

t  O  all  to  wlioni  these  presents  teliail  cotn^,  '^c, 

«  lo  oiTO  \>f  ir:j:;TiiLi  i»i:;  .-:■,   ,,.         ■    ,.,--f .,,,,;...;,  ^ 
Now  KNOW  YB,,  tnat^in  compliance  with  tn6  said  ptor'feo^ 

'*'l^tWsavi'l^d\iai^^^  ^tcei-s  do  hferebV  declkrii  ahd'desbrtbo 

iny  said  invention  to  oe  an  engine  which  contains  n  npw 

^^^^^"^  I  i  2  licjuid 
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wcUrknoTfn  properly  of  tbe  prf^uffiJi&Ji^iiiiMiitjdli^u 
jtctions,  whipb,may  b©  9pftifw^^yiiij|ip|iMi»4^ 
^Jpii  of  work^iog  iijwbui^j^,.^  Jbe.^p^tlMid  !c»fi«sl«/in 
'jniddenly  producing,  or  in$^e^i9gMftnQip^ii|4i|jil::inriiM 
altitude  of  th^  parts,  .of  tJ^e^fl^idj-^li^fimtAijiadiiartili^ 
engine  by  tbe  descent  an^l  |spep^  pi/lk  piff^l<^c)p^ftiNlfar,i«r 
\  <)dier  je^se)  capable  of  holdings  lij^i4^b)r  tikto^tormtig 
on  a  hollow  projection^  joint,  or.wa<<p^.;W#y^.i»5llirik  o«o. 
sects  it  with  aqother  oyiinderoip  ve8#eHc.aA.i«L(the^drK#^ 
fjilg  ^ig,  r,  (Plate  XUO  or  by  turning/iAittiii^fies 
of  tiie  other  cylinder  or  vessel,  (^  ky.  h^viogjii iexiUs 
pipe  or  sliding  pipe,  (similar  :t^  tl|«rj^9int»*  totf^ ^aiit^ 
$cppe,)  or  other  water  way,  coDneetiiigiit  unlih  jbhilaMber 
eylinder  or  vessel,  bo  that  it  pai^  be:  riiisiftd  and  lotfweed, 
as  repi^esented  by  Fig.  5»  ,.  -^     •    "  m  ui  *' 

Description  orTig,  !•  ,  .\  i 

a,  is  fi  cylinder,  open  at  tbe  top.  b^  is ^fu^qtkej^x^^f^ 
der,  closed  at  each  end,  which  exac^y  ,61^  t^jcyjbi4^/9( 
ivith  respect  to  its  width,  so  that  noliguid  qaapa^bi^T 
tweeri  thenij.  r  p,  is  a  long  pipe,  cufy€jdv<^^,tbf!^d<|>.,l9 
prevent  the  escape  of  liquid,  the  gnd  p.t\ff^if^g,9^,^  }^ 
Jow  joint  or  water  way  into  thci  cylincjer^^-^pp^-Jiaij^  Jj 
wo ul^  be  better  to  have  the  jpnd  a  of  thig;  pipe  st^jjlHi 
khA  inserted  in  an  orifice  of  a  bok  or  chajnbef,,  V^^f(M 
turn  on  the  water  way  d.  e,  is  a  suppprt^  with,  a.holft 
in  1^t,  to  receive  a  pin  fixed  at  the  ioweii  ei^d  ,pfjth% 
pipe  €0,  (or  in  a  box  Or  chamber  ixi  wjtijch.itbe  ^okIj^i 
pf  the  pipe  is  inserted,)  that  it  may  the  qaoisc  eia^^ 
turn  oh  flf.*  f/fj  are  supports  for  tbe  wb9Je,  Lf^^fhf]^ 
pipe  CO  be  iowerpd  to  a*  hori^pntal  .position,  w4  :)^ 
water  be' poured  in  at  the  end  c.  till  theipip(:e..Jie  jfi^llji 
tfeeh  ifit  be  raised  again.  perpendijpti|arjyt9e  iv^jej  yjft 
fuQ  into  the 'cyUn4er  a,  and  by  its  pressure  raise  the  cy-* 
^^  lindey 
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::mnHmf^\  *«i#^fr<taPtli0  py^t^i^tr  [tit<it"he  t)ipe;  aocl  t^  - 

^iqrlfddlir^^rlf  "tie^'^ifrCGfiget-  ^hdalrit,  wH^  be  pressed 

^  4iD«fihfflh  WiQe^^e^^y '  tfiQ  atm<jispbfire ;  but  ^^  werg^U. 

'•n*«|ili«»g''sboi|ld  4)cf-ap{flie^  ^o  tW  top  iA$  h\  to  iif\ak% 

;^e.l}rcWltif  Ki^wlv-^usd  tP  tt>e  upir^fj  tv6«suF<?V  thitr 

-ti»  ilmking'p0w<^^fili0  eyUncier  £)  iBayvlba^ve  ah  al- 

-lMfi»tomoilQft»=p<*-«cjual  force  applfcablb'to  tfie  workfng 

^uvtigLdtAnmi^y4i''Ot ' i\\6'  engines  i»iay  be  m^(\&:  u^^  oft 

^4«kB^ttt  ftct&ii|t<>ri  tlie  top  of  the  olher  by  m^ans  of  ai^Ver  -y 

.o^iift>p)sc^'^90itl^t  t%e  working  power  ma}^  movehorl-* 

jMOt^f  OfflB  In^^  a^tl  upon  the  other  by  meims  bf  a 

iMigtft  bttr,  l»>r^prestY)t0d  by  Fig.  8.    It  n^ay  t^  seen 

that  the  ^cylinders  a  and  A^  above  described,  (s^  Fig.  i^> 

are  similar  to  the  naachines  represented  in  Nieholson's 

Treatise  on  the  Sciei>ce  of  HydrosUtics,  tq  shew  the 

ii>|Wrard'*pfcfe^re  of  fluids  ;  and  that  the  bag  wJt]iboar48 

Mat'^eiic^tecrdy'  dekci^ibed  hereafter,  is  similar  to  the  iigprf 

^tte"^machine  kliith  Ferguson  in  his  lectures  on  liydroV 

flpfetics  calk  the  Hydrostatic-bellows,     The  pipe,  Cylin-e 

-c|6f',  or'  other  Vfisel,  being  made  to  descend  and  ascendl 

'  16  Aift  invention*  which,  by  occasioning  a  body  of  Jiquid 

th  §^  in. and  but  of  the  abov^-mentioned  machines*^ 

i^ilderiS'  tiien)  eingines  applicable  to  the  purpose  pf  work^ 

sag  machinery  by  the  liquid  contained  in  the  Wcl  en^ 

giljed  Wiithaut  requiring  a  constant  external  suppfy,     U'i% 

IkrYdquUrte^  the  engiiie  may  be  made  with  two  or  mpuf 

pif^Sy  cylinders,  or  other  vessels,  to  ascend  and !dc^nd^^ 

jt  iftky-somefimes'  be  found  an  advantage  to  Tiave  tiia 

VNfrkfti;^  power  acted  upon  by  air  instead  of  licjiiid,  whicjj^ 

l&ay  %e  maua^diathe  way  represented  by  Fig.  «..  Tb^. 

ptp^  r>eJ6g  riis<?d  perpcndicuiarly;'  ti\e  Tiijtti 
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if  itito- die  Vessel  tf/tKe  aii^  trW  Wu^'^^&aitii^  thro«^^ 
tfie  channel  e  into  tht! cy\\iSiitv''%:*wrA^^^ 
Tirorking  power*.    I(f ti^ik B^'fieiifee^^y •  td/'hditi^*«:ftini^u 
containing  a  levbi",  'fixed  td  tb^  Jilp^  <5^o,^^  (s^jRgi  qy)  ft0 
the  piurpose  of  easily  '16^6H<i^  ferW  r^i^irtg  fe,  %rtdiiita;nip 
freight  to  cOunt<^ract^he  Wef^f  ctf  «he<)^|M$^%Ilfll^  fi<KnS^ 
¥^ith'  Water  in  its  d^scen^,  Vhicb  iriay 'bfJ  timckr  simlte^ 
t!?e  fdldWtng,  so  as  nearly  if  hot  eiititAf%^  biild^de^ildcr^i^i 
''^g.  ^,  <taE/  may  be  madb  <bf  iroodybi^'ia^y'^iiibspanaf 
tfiiiaf  pVoper  for  the  purpose,  Trith''&^i^d6fi4&'if|iOHS»Iaiii^ 
cndtb  the  other  to  receive  the  pipe  t'dj'^fifieif'igl.i^; 
%hich'W^y  be  Y^tened  to  it  by  a^rO^<i)'i4,ri|iiii<Am»; 
fikcdto  did,  and  if  the  end  <7  of  thei^&'t'ioiMim^xtidi 
iiV  a  boic  or  chamber  (as  before  deseribed^^'^cbfilniber 
lAay  be  made  with  a  long  arai^  xi^bidb'  tritty  b^  'fadteniei} 
iR^ith  screws  to  the  lever  b.    t//  asltayv  t^  «t«^^hpen<:dHp 
ffimc.  tf ,  another  stay,  which  may  bfe^^^o^xji  yj^f^ri  iifff», 
l^;  a  ptiiley.   /t,  a  pulley.   /,  a  ho6k'aud'ri#|f/iiiviEii^»s^ 
fiHed  i:ith  water.    /,  a  weighty  wtiieb:»l«iltid4giCf  ^  tiiim 
iiiore  tbWn  th^/ specific  gravity  of  ti^iilfer',''tfi^o£'45irfiftif|dt 
V^jght  to  telahee  the  pipe  do^  '(sefe^rSg^i?)i%ltt*i':»horiT 
zohtdl  iand  fuU  of  iiqnid.     ff  the!4^?^rqJ  W«med>,^iifae 
ij^ipe  Vo,-  (see  Fig.  1,)  fastened- to' Wtt>,^^^#Stt«bd:iiIowet0d^ 
and  gradudiy  fiHed  with  water,!  ind  it6^«c«^%hir'ofi<rbaiiite 
'^riduaiiy  increase ;  but  it  wilt '  lie •eoiuitehufted^dirp  die 
'^fei^t  ^  Which  is  also  an  infH^^faiiib^'H^ei^t^'l&miasit 
Viies  the  pki^i:  otit  of  the  water  be^m^'a  Weigiifc)tinhB^ 
^iiid'bon^eqiiently  haiS;  inore  prepdhdittifi0yftbafpib(^aldn 
*^keh  *^b^  silage  V#dicr^veight^^wilti'jfegblaEt«vthc^^ 
^lil&eisat^  itb  coiiilferact  the%e?ei^WgWCfight3d»  fll»^i|ie 
~th  (^b  ftg.^i^^  When  '^filBn^  %i€lf  ^e^uinvitp^iiBapB^ 
^^bltlf  S^ariePrfea*  %y  Jvi^^i4^g'»'FigJ  5,1  aBcB  coiisidbr»g 
^'tjiaf  te;t1ffe^4^ghi  "rfees^  otit  of  itli^'«i*tt«aM  iti^iiwowseaiin 
^^  jp^tt^ti^Yii'nc^ '^^  1»^l|ot^£itbto3ftp«at 

''i'^  trise, 
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nj^j  ;f^  dpe# t^e^e|giht.af4he^d^^ei^i0g  pi^^  <  o  the, 
sQebn^iln<^^t•^fa)l$^^thu,n  ;t|)e  iivstt,  The  shap^  tbat  maj 
l»*reQUiii^  fJ?inBf>t^jgf4a^4t^)bef^  wjiH^pp^nd  upon 

tWl  dirn©iisjo!p«p)of^rfi^^pip^'f  a^  .j^^Wthei:  waj. of  balan- 
cing! ibexdesi^eftdii^g  ^  iwrcasipg.  weight  of  cd  in  it$ 
a^cattft««gl  dos^^t^rif't^wnshy  rig..4,  where  fl^fi  js  re- 
]n9C!9l»U»d^^i«l'^frhQfi^O(Hal  positioo;  rois  ^uppo^^d  .jto  b^ 
festen^^eftl;;  ^ad^fojj  of  ^mer.  By  inspecting  tbf?  ggnire^, 
itcmmdienvtl^ttcibe  p^ulnm  g  does  not  act  at  ^1  upon 
Afctenoiili^lr.^beyqiidttluni/does  with  alHt^ weight  If 
tbp  lgi*#r^4ie  JQweire^  to^vards  rf,  tbependttJum/ wlU  tei\ 
t99f«tti»  gi, , #n4.t^ .pendohun  g  will  rise  towards  ^,  till 
jUMripimcMmiiS'jk^onie  m  eqiiitibriuEn}  when  tb^  pjpe  cq 
iwjl[r:be.}Si#ftcie^}y  raispd,  the  M^^ter  having  rup  from  it* 
^faj^i^ftV  if Jsiwt-^nde.d  to  regulate  the  force  which  M.ne- 
^«te«y  .^  iftCt  ^poji.theleTer  6,  which  it  will  dp  as^  it 
iriifilbe^^cedf^lf^airer  or  farther  from  the  fulcrum^  fpc 
i«^iob({)iirpo^f^i  ,tbp'  bar  to  which  it  is  attached  rony.  be 
wMti  to  p«{s9;ttecfugh  its  centre^  so  that  it  may  bjs'g^l 
ihfi9JSt€f!G^  ttotftnj^  P^rt  of  the  bar.  Another  Mmi  of  J>8j.- 
4«ttfe  /iSnr v^l^^  I  Wfigh^  /if  the  pipe  c  o  niay  h^  iii^dQ  i>y ^ 
anth^dLjmilM  (ip^t}^fch«iii-^beel  of  a  watch,  ifitb  a.fP|^ 
^'iftDdbwoigbtlalV^h^to.it«  This  engine  may ^be  qiade  in 
gifeksdSDlk>wit^-;i9oaj^£  suppose  a  bag  made  of  thick  leathW» 
3Qtf  Qtiiel»^)mal9rml  eap^bk  of  holding  liquid^  kept  open 
^bychoap^.\9lit-i9ny^r1i9l^ypoicat  distance  from  each  ptl^Q|, 
\lanAm](Miki'nM  esHskwi  by  boards,  so  as.  tpprevf^ittlfs 
we^BttjIiajQf  ^by^Uqmd^v^x^^pt  at  an  orifice , to  adjoint  tl|e 
owaier :M«rj?,i/j><ijqfeFiK*  l,).j^^abi^ci  ,t;li(B  ]pmet  ^<^v^; 
t^ijvM  iftieixi>pen;c»iw>d  c^  Unte^n^  fjOid 

VjBa^ednpply/ithe  ,p^Q>(^.  the  two  cy^ipd^rs  a  9p4  b)i  dp- 
^ackilW.iii  FigA.  1,?.f(»ihe,<)tb^vP«rJ^  frf,lhe  e^giu^j^^ 
qthtimamn^$i  dfMWbodhin  Figf/l^  ^9d.the,ho]lfjtW jqJ^X 
iiiQnrfee4iUuithrittoii%p  Iw^^o^a^t^if^^  jh.q^ 
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2!l8  Paimt/or  4fi  Engine  dppKcakU  to  the 

pi|^  f  ^  b^  placed  in  firlM>n2^taI  |>psition,  and  filled  vi^ 
HAter^afrnQ  itbeiog  raised  pecfendiciiliUrly  the  wajber  will 
];iu»  kifo  the  bag,  and  press  «ip:the  upper  board,  as  H  did 
the. Cylinder  ii^  in.Figj.I.  .  .The  pipe  being  c^liinlolt/erfd 
|o  a  hofizoptal  position  will  occasion  ibe  water  .lo  qmttbf^ 
bag,  a^d  tbe  upper  board  Will  be:de(|ret»ed, ''-.,. 
. .  .Fag.:,jr. .  The  vessel  -z  haying  been  reused,  the  water  has 
run  from  it  tiiroogh  the  flexible  pipe  3/ into  the  qylind^t 
Xi  anjd  pressed  up  the  inner  cylinder  w.  Now  if  tbe  4e« 
ter  t/  be  pressed  down,  it  will  raise  the  pendulum;/, 
irhidb  is  a  balance  for  the  vessel  z.  z  will  be  lowered^ 
sind. filled:  with  water  from  Xy  and  the  cylinder  w  will  be 
depressed  as  the^  cylinder  by  in  Fig.  l ,  was  described 
tp  be.  . 

Fig.. 6  shews  tbe  'Figs.  1  and  4. united,  the  pipe  being 
horizotp^l,  ready  for  fiUing  with  water,      w  . 

¥\^A  1  jepresentsa inade  of  producing  a  rotary  metioft 
by  an  alternate  one,  which  may  bd  made  tise  of  when  a 

.  irireular  motioo  is  required  fori  the  working  of  machinery 
hy.  this  engine;  afi  the  frame  ii^z  rises  by  the  upward 
{»re«isare  of  the  cylinder  by  the  catches  on  the  right  .band 
lAd^  of  the  fi;ame.  take  the  cog«  on  tbe  right  band  side  of 
ibe  wheel  ^y  ^yhiIe  the  catches  on  the  oppotite  side  9f  the 
jfeame  give  way  to  Ae  Jeft  hand  cogs  4if  the  wheel*; 
(9^1)  the.fi;amB  fulls  ,with!the  eylinder  b  the  reverse  takes 
place  t^kh  respect  td.tlie  catches  and  cogs, ^bjr  which 
fdouble operation  the, wheel. CIS; confltanjtly  pi^essed  foaiid 
ftfae  same .  wayv  At>  the  hack  of  thpe  catches  are  Sfirings  to 
,imtore  theai  lo  tbnir  sttoation  afjtser  Ims^ifig  givem  Way  fo 
.the  cogs;  and.inithe front  of  them. are  piiis^  td  prei^cllt 

...tfeir^passingthal  wayi  If' it  be  finmd  ^htt  tbe^^lcbls 
dp.iKH  take  hold  of  the  cogs  soiScient}^  quick,  ^OiociKnr 
«et  of  eafcfaes  «ciay  be  pktced  al:the;biiok  4i(  tfae^fraflie  44, 
-no  take  the  cogs  af.aaotber  whed  ,fiMd  on^ke  satOtf  «>l^ 
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^working  ^^U, Sorts  rf  Umhintnf.  it4# 

tree  in  such  a  waj  that  tbe  cogs  of  one  wheel  maj  be  op« 
pottte  to  Ae  tpacef  of  die  oth^i 

Fig.  8.  Tbii  drawing  represents  two  engineSt  the  work«, 
log  powers  acting  upoo  each  other  horiaontallji  Tbe 
two  pipes  a  apd^  being  filled  with  water,  if  tbe  pipe  a  be 
raised  perpendicvilariy  the  water  will  run  into  the  cjUii* 
der  hy  «ad  by  its  presstire  upon  the  end  of  the  ejlinder  t 
force  it  forward,  when  tbe^cylinder  d^  being  attached  to 
€  by  the  bar  t^  will  be  forced  into  the  cylinder /;  then  if 
the  pipe  ^  be  raised,  and  a  lowered  at  the  same  time,  the 
water  will  run  into  the  cylinder/and  out  of  the  cylinder 
b^  and  the  reverse  will  take  place  with  respect  to  the  cy- 
linders c  and  d.  The  alternate  diotion  of  the  bso- 1  will 
ike  a  force  applicable  to  the  working  of  machinery.  Tbe 
pipes  a  and  g  may  b^  made  to  rise  and  fall  alM'oatfely^ 
by  means  of  three  cog  wheels,  one  in  the  middle  to  i#odl 
into  the  two  others.  The  bm  h  h  of  tbe  frarb^  aHiicbeA 
t»  the  pipes  a  and  ^,  being  axletmeafor  the  lw«  outside 
#heels,  sQppose  one  of  tlie  pipes  bor^^nto]^  the  ot^er 
^erpendicelar,  th^n  if  the  middle  wheel  be  ttlrned  Mi 
qearter  rounds,  it  will  raise  one  pipe  perpendicular,  uA 
biwer  tb^  other  to  a  horitontal  positioti. 

In  tWtncss  whereof,  &c- 


OasHHtATlOMS  ^y  THE   pATSItni:. 

The  weight  of  the  pipe  which  is  made  to  asoind  jand 
descend  can  be  balanced,  therefore  tbe  power  necetiary 
to  raise  and  lower  it  is  no  more  than  what  is  s«^Sci<ftt  to 
turn  a  balance.  Since  then  tbe  power  nece!l8ai^  fo  pro** 
dyee  the  force  is  but  little,  while  tbe  force  produeed  i^  ^ 
#ery  gfeat,  I  atn  of  opinion  that  the  etigine  may  be  rnnde 
te  continue  in  action  by  itft  own  energy,  for  I  thinb  iL 
part  of  the  force  prodpeed  may  be  made  to  st^ly  Ham 
prodttfping  power  by  means  of  tbe  cog  wheeb« 

Vol-  VI,— StcoK©  SEirts.  K  k  Spm^ 
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tpee^iim  of^  (he  Patent  ^onleA  H>  i^»JtA|iA»r  UjndejI- 

-'■'ob^vi,  iat^  ^f  thd  Parish  ofEWigf  in  the  Cwnty  of 

'  S^mlmnpi&n^  but  lim?  of  JBrttf/ms-row,  Spa-jklds^  in  the 

"^'"County  of  Sltctdksex^GenHefHon.yJ'or  a  new  Mod^  or 

*    Meilt&S  vf  making  Flour  wthout  Grain. 


Dated  December  1 9,  1 804. 


To 


ali  to  wliom  these  pFcsents  shall  cQfi^c^  &C. 
Sj^qw  KKow  VE,   that  in  compHaiiGe  with  tlie  said  pro- 
tiso,  I  tlie  said  Abraham  Undeniown  da  hereby  describe 
and  ascertain  the  nature  of  my  said  inventioii,  and  in  whut 
fiftanner  the  same  is  to  be  performed,  as  foHbw^s  ;  that  is  to 
s/iy :  I  t^fce  turnips,  potatoes,  parsnips,  white-beet,  and 
Jerusalem  artichokes,  and  I  grind  or  grate  them  fine;  I 
tiiea  put  the  substance  into  water,  and  I  let  it  remain 
therein  several  hours ;  I  thei;!  strain  off  the  water>  and  I 
add  fresh  Water  hi  quantity  SDfficie»t  to  cover  tHc  sub- 
l^hce.    Which  procQsft  I  continue  to  repeat  until  the 
^  tfater  pours  off  quite  clear*    T^ien  1  strjrin  and  presaithe 
water  from  the  vegetable  substance,  whfcb  I  tbeo  dry  on 
a  kiln,  or  other  proper  convenience.    When  tfia  sub- 
.stance  is  quite  dry  I  grind  it  in  a  corn  pr  otlier  proper 
mill  until  it  becomes  fine  flour.     Eitlier  of  the  ^aboVe  re- 
getablp^  alone,  or  any  two  or  more  of  them  mix^d  tojE- 
ther,  and  prepared  as  before  specified,  will  answer  for 
the  purpose.     The  foregoing  description  is  for  the  ma- 
l^ii^  e©.ui:se  or  common  flour  :  when  I  make  fine  or  b^ 
flpof  I  pare  or  peel  the  rind  off  the  vegetables  befone  I 
grind  or  grate  them.     I  then  pursue  tlie  sanae  process  as 

W'ith.the  coarse,  or  commtpn  dour. 

*      *     •         . 

^;  Jn  witptB$s,vb^QQf>  &c, 

^'      '  ^   *'  '         '    jipecifitaS»n 
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^S^cttttdh  vj^iifiie  '^PaiM^  grUniSd  /pNWtM.i^M-H^iqt^ 

ChA^Titi^tyy^'-of  Brhtol^   Wp^e^merchant ;  for  ^ertai^ 

''  Proc^ssts  JW  *^hmtingl/i&  AU^atii  ofPH^^^ and,  of 

■   Sdddfromiheir  &ufp^ti^m"f^HmU€^lUi  4mdrfnem 

their  Sulphur kU  o^]C(f^niifmati&n  with'Srutp/kut^  M$.  m 

Soapers  Black-ash  and  other  similar  Covipoundsl         -.     • 

Dated  November  22,  1804. 

.^    =X  O.all  to   whom  these  presents  shall  come,  &b. 
Now  KNPMT  YA,  tlvit  in  compliance  with  the  said  proi^iso^ 
.1  the  said  Willian^-JIenry  Clay  field  do  hereby '  declare 
that  my  said  invention  is  described  in  manner  following ; 
jkhat  is  to.  s«iy  :  In  the  first  place  I  convert  the  sulphates 
..or  vitriolic  salts  into  sulpburets  or  livers  of  sulphur  by  th6 
coomiQQ  proce^y  which  is  as  follows.     I  Introduce  inio'  A 
.  ftat-bottoigtied  reverberatpry  furnace,  nearly  resembling  a 
Jead -furoasee,  pr  one  of  any  pther  suitable  coristructiop^  i 
-quatntity  of  §alghate  pf  potash,    sulphats  of  soda, 'cMf 
v ^oaper3  hlack-a^h;,  either  severally  and  alone,  or'bther- 
'.^ise^  by  mixtttx^'Of  one  or  more  of  the  said  sulphates  and 
ijlack^^b,  AS  ,inay  ^e  npiost  convenient  or  suitable  to  tne 
•intended,  purpose.     And  to  the  said  substances,  wlien  in 
the  fqroaee,  I.  add  a  quantity  of  charcoal,  Avood,  coal| 
|ireat|  or  other  ijimihir  combustible  matter j  in  small  pieces j 
:  ctr  coarse  pQwder,  and  expose  the  mass  to  a  red  heat,'  \o 
-Iwring  .the  salts  into  fusion.     And  I  maintaifi  and  te^ep  lip 
jith^  fusion,  and  frequently  stir- the  mass,  with  the  addi- 
J  tion  of  more , chart o£^r  or  inflammable  matCer,  untfl'the '• 
'-.tgreater  ps^rt  of  .the  sulphuric  acid  therein  'cbntaiTied'fee- 
comes  converted  into  sulphur,  and  a  large  propdrtion  of 
sulphuret  is  formed^  *        *  -    ^     .     * 

Having  stated  this  process  to  be  in  common' use*,  T<;anr. 
laot  claiip  any  exclusive  privilege  for  the  use  of  che  same, 
'•^-  -    .     '^  Kk  2'  The 
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follow.  ,fioiJr,5,;i;rjavTD  lodriBi  &  yd  b9lrn£q*)i 

fyFib^X  ij^»xAitxfi  o£>«abaift0aU>or  tetbev  ^bstb^stiblaaRiiflrfc^ 

tipp6^  Add  'SbcqttfttHitjr  ipCj  Jea^i!  ilk:*  ttacteebattacDisdiie^'fiq 
t^Hu^^r^l^i  ]Qtb«r:  oflcydoadr  calx^  o(f  deatfe-  crSWhidh  snbttl^ 
q^4sr.i»Dilfs0vitl|  th^oltrluir:  of  ^^  censp^iiiiMb^fefaBS-' 
an  artificial  galena,  or  sqlphurct  of  lead^roosilrDtavtrifii^ 
^Ifcai^.  u^ed.'Withc'Jt'portiQnr  x)£  carboi&qzriadSd  fduxki 
ft0txi-i^  Kml  imi  oth^s  inQ9XKmaJb\B.i^SvAettsade^^ 
ltte..Qfe-J  ^:  -c  :  ;/  ' :  ^y:-  :r^-  \  '  '  --'i  ovi-^^  1  -  d  ,  bodh:v 
It  is  essentiiily ncboyskfy  to  the  staMtees^  «of /^thfis  d0cbi»<^t 
position,  that  the  mass  should  h0dcQp(3atii''vefyrilow:ife4 
heat,  frequently  raked  abont,  with  the  addition  of  a  fer^ 
ther  quantity  of  charcoal,  or  other  combustible  matter^ 
}ind  intermixed  "With -the  lead  or  6xy3e  k^MtiiJniately  ag 
possible.  (To  ph^H  ttefqaon^of-theJiifiAss  more  effec^ 
tually,  and  to  facilitate  the  combination  of  the  lead  with 
the  sulphur,  I  occasionally  ipake  use  of  damp  cnarccm 
tcfw^rfjk  %e  oftd  of  the  ope^iitiorDtql  j^^ DriotjlchoWfeSe^ 
qjMigid^i-  ihiSvYftriation  in  tb|j  .prfio«5^oifcc(d*rtiily,tfew»fl 
'S§fj,l  ,j      /;.  •..'..'.•    T  :»,'lt  7'3q:fj£(]    bfir*  Last 

aiTb^^ooiiP'Wnd  mass  mu€t  tben  he  \^\kiidmivti£mm)^Aii 
f4?arq^9^  jptgd  frpqu^itly  sprinklf€^^)i  Ajdi^sdVcii^yaJiUtjiri 
of  Kate^^itespk^  »Pi  and  expos^jL0>tfie  nation  c^d^hpa*^ 
IJ}p&FjJ|^FP  for .»^yi^k:  or  t^t^  days  j  ftf|^ !  Wtb5cb:(  tjmfltjifcb^ 

l>S:^fla5ai©d)  nloi^g  >1^itl|  wob  PltliarjrfQittt^(fnaynbferp;»« 
j»f)i  by  ilii$if^inf,$b%>wa|Ss^'irt9d  t^  s<ulp^W»feofi3e^ 
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separated  by  a  farther  Crystallization.  .v^ollol 

biVlmi^boiaQCtSamifcf  dng^^mitt^ 

dblics^imaii^cusst  iif.didte  Ahbiiii^z9i%^mhAinii^lg^ 
ptartesDld&2pdta^  orrlaof  wdi::«Mi^dfted'  itpfiP^dQr  ^^Siix^ 
dniot  t«b-thiiUsiihe>)tefglito^rcdiai«oaV  »^  ^itftoift^  iiti^ 
pflfi^t^df  JewCiWofoar:  o£ith4wlpinitie;'^itt{beBr^\di^dff^ 
cfie6t5^  i!lfld5UposhBehVbiit'>vJieetf  )R^ 
madot ivk9ii^qan(snialfer  :quimit)t'aof rither  ab0?6il^ 

b^^ba8bly;:>ibenipliivyiT2iiicnor  its  t3xydesiti9te£d  odfijedki^ 
tUju;.^x^des;jefi/thab'ciDDei2ii^::in  the:  opei»tiosis'i>elbtiendle2t 
scribed  ;  but  I  give  the  preference  to  lead  or  it$  okydas^ 
fomtibefrfiUea|»)6aEDaiidh  facility ^t)fiednc  ^i  :fl 

'b:JtiiBrdtnc$a-wlieBeof>-'!&o;  •  .t  m-i  .no.n^oq 

-o->T:i  .oiorrr  ^?ttfi  JtiilNifiAlsrKTS'rEit,  ^B^l^: -^ '^  \    .f>icii<i304 

Jnv  bj;)f  o.lt  1"  .1'.  S'V'/.'         ri        •    «  •,\'>M..«.>  //IbiU 
(Concluded  from  Page  186.1         >  ,         r, 

J^>EW?rbf  t(iheo{)edpje Mwhqm  I  have  »<©!#  'd^sictilWiai' 
nao»efy,''^iht)$e>JiAo3br(^afc  the  b<wids  of  every ^50iid|itiy%0' 
feed  and  pamper  their  favourite  animals,  will  use  fK^ 
bobesrfvmikli  cfobUy;'  ^r:  negtet^  tlie  indiiftg^<n»((HtPdf^iik'm 
ii(i'tfa0>8pkb)b^ibut  (^hieireatfe  others  <>f  i&i^i*(fete^e^a^9^W 
^^1^%'  natlire^hddem,  and  ofa  iftM-o^'^^ffiklc^^lMiio 
pctttton j^ pdfobfced'W itheir  >.w«^rif^  \**ftfr'^'%§sli  *afi'tf>§|leMai 
lAmt:  \^m^,^'^\i^h'%\mi\A  ^to-a^liM^^ptidi^d  tia>^^oeis^i^y» 
^tt8|K}flbt;6nonntmnhoti^,  ti&  %h^?iife.|OQ^  dr^h^^fi^e^ 
ii^3iiiio8ihort>;qWi^  any  W*er  frace^rifeugni^rtrf^^^iitH^j^  UWh 
\raate4.     These  often  degenerate  ii^taMw^'^httffl^y  e^ti' 
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S54  On  the  freaimeiU  of  Farm  Horsgs. 

Jiorees  ,with  which  tljey.  are  entrusted,*  incapacitate  ihem 
for  business  by  their  ijl-usage  and  want  of  attention. 

The-  pQ9ses$ioa  of  a  fat  team  is  likewise  not  unfrc- 
c][UQntly,  the  master's  pride  ^  and  .wbep  t^ns  happens  to 
be  the  jca^e,  ojne  can  hardly  blame  the  servant  in  any  ^Q- 
ception  he  may  use  to  promote  a  slcek  and  comely  ap- 
pearance ill  his  cattle,  since  by.  thes^  arts  be  is  hkely  to 
purchase  his  master's  favour ;  and  whftre  a  fari^er  is  thus 
attached  to  the  silly  emulation  of  excelling  his  neigh- 
bours in  this  particular  of  a  fat  team,  the  allowance  of 
commit  may  be  presumed,  is  very  ample,  and  the  labour 
required  from  tlie  horses  by  no  means  fatiguing^. 

The  management  of  the  plough-team  varies  essentially 
in  diflFerent  countrieS|  and  even  in  different  parti  jof  tie 
same  county  ;  whether  we  consider  the  labour  to  be  per- 
formed as  a  day*s  work  by  the  same  number  of  cattle,  the 
quality  and  quantity  of  their  food,  or  the  stated  hours  for 
jbaiting  and  attendance.  In  the  eastern  part,  of  Kent,  the 
waggoner  or  head  ploughman  pays  an  early  regard  to  his 
horses,  and  baits  them  continually  with  chaff  and  corn 
from  the  time  of  his  rising  at  four  o'clock  till  six  or  se- 
veoj  wliop  the  day's,  work  commences.;  an<i  in  thf  af^et- 
pppn^  whilst  the  mate  is  baiting,  the  waggoner  employe 
hiipseh?  by  cutting  caviu  into  chaff,  oi*  where  this  is  not 
iu  suihqient  plepty,  haly  and  strariT  i^ixed,  and  some^im^s 
oatji^  iq  tli^  sheaf.  At  eiglit  in  tlie  evening -he  goes  to 
b|ed,  aiud  leaves  ihe  attendance  of  the  team  to  his  n^ate^ 
l»rl)p  sits  with  them  till  ten,  so  that  the  ho^^s  are^  left  but 
<a,  f^\5c  hours  to  themselves ;  and  thi^  diligent  attendance 
isi  unavoidably  necessary,  since  in  this  country  t;he  Iforses 
are  aot  permitted  to  have  any  rack-meat,,  but  have  gene- 
rally a  full  allowance  of  corn ;  whereas,  on  the  oth^r  sid^ 
^f  the  county,  the  stable  door  is  rarely  opened  ofj^ 
Ij^rmng  before  five  or  six  o'clock  \t^  the.  winter,!  and  By 
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On  the  Treatment*  of  Farm  Horses.  hss 
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nine  in  the  evenitjc^  the  horses  are  racked  up  and  left  to 
theii'  repose  ;  'iVnd'as  by  this  method  of  giving  the  horses 
rack-meat,,  the  less  chaff  is  reqilifeti^'so  there  is  generally 
a  sufficient  quantity  of  this  produced  by  the  VhVesUef  ;'  if 
liot,  the  labour  6F  cutting  docs  not' of tdn' fa H 'to  the  share 
of  tfte  ploughman,  hut  Is  paid  for  by  the  fanner  to* a 
person  who  is  expert  at  this  business. 

In  support  of  the  former  practice  may'^be  urged  tbe 
reserve  of  a  considerable  quantity  of  fodder,  which,  when 
given  to  the  horses  without  limitation,  forms  a  large  item 
in  the  rural  accounts  at*  the  end  of  the  3'ear,  especially 
when  the  situation  is  within  a  small  distance  of  London, 
or  any  place  of  consfderable  note  where-  hay  usually 
fetches  a  large  price  ;  to  which  may  be  added  the  advan- 
tage w'hich  the  horses  reap  frorri  the  constant  attendance 
tkat  musit  necessarily  be  paid  to  them  when  baited  in  the 
manner  before  described,  whereby  the  servants  are  kept 
continually  in  their  work,  and  j:)revented  from  loitering 
away  the  afternoons  at  the  ale-house  of  the  smith's  Shop, 
as  is  too  frequently  the  case  with  those  %vho  have  nhore 
leisure  on  their  hands  ;  a  great  expense  is  likewise  saved, 
which  must  otherwise  be  paid  for  cutting  chaff.  Oii  the 
other  hand,  the  farmer,  who  prefers  the  m<:>re  general  cus- 
tom of  allowing  rack-meat  to  his  horses,  may  enumerate 
the  following  advantages  accruing  frorii  this  rtethod  : 
^irst,  the  weekly  allowance  of  corn  may  be  more  spa- 
ring, where  the  horses  have  constantly  some  kind  of 
rack-meat  to  rdsort  to,  than  when  their  Vhole  dependf- 
ence  rests  on  the  manger';  nor  is  it  necessary  that  siicli 
rabk-ifneat  be  \<'holly  confined  to  hay,  but  maEy  consis^t 
partty  of  }>ca  or  bean  straw,'  at  those  tlhies' when  the  la- 
bour of  the  *  hoi*ses  is  light';  and '  in  seed-time,  or  when- 
ever the  team  is  tasked  with  hVavy  work,  though  sain- 
foine,  clover, '&c.  may  be  allowed  tbem  of'  a  bight,*  \et 
'':'■':      •;-'    ■•/■   ■•••    ■       .  Ithis 
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Ais  need  not  be  giyen  to  w  unlimited  de^pree,  which  in- 
*ti(t^WMil«  ^Oibklf  «Ih)  fn  tH^  «wgaiii^i?^^ag  Urge 
MBflft/  Ii6t^  »iteed  dmr  vtt  9st^^i(^iii^a^ia  Ibe  mafr^ 

ghfelfbAM  wkh-^h^^ii  Ih^  ttfteittobri:  ^'iglicieir  thtse^rei 

^^ed^  ifi-  valne  -tlie  -  sBfeal-corri  iUlb\v'<U  tc^x^t  teimi  in 
^M^K^f^.^^A  difebbnd  eomidenition  i&  Pai^cHif  ^of  tliiii 
ftz^id&A^  in<.teLvlng%he  ploughman  atlebure  in  tffe'af- 
terticKm-  to  6iB|ddy  about  Occasional  jobs,  M^btlst  in  EiiSt 
K«nt  diese- dbdie^tics  have  a  just  exensb  for'  rfefetin^te 
btfid  r  bdpt^^  hand  towards  expediting  anfy  hthtt  t^brl: 
ttlati^what  appertains  solely  to  the  martagetiictit  ^f  4h«ft 
horses :  and  this  advantage  of  having  ^he  servUbtS'  ai: 
Kfeetty 'to  employ  in  the  afternoon  is  of  no  Tnconsidettt)le 
ta6)if^fiiA\  ^hce  by  their  efforts  many  jobs  hiay^  l>e^^dcitflft^ 
^sbod  vrtiich  would  otherwise  have  deitiandctl'theaW\rf 
rf4feb©nrfef,' the  expenses  of  whose  liirtj'irt  the  cbtA^b^fa 
iMWt^f  ^U  s^'eli  tip  to  a  large  amount ,-' not  btittKerfr'iir^ 
many  farmers  who  never  employ  their  servants  in'^Snt 
srfte¥nobh'  to  •  any  other  work  thaii  ^hirt  ihe  tlii^ -O^^Yhe 
horses  aflbWs  them  ;  and  this  relaxation  riti  Wl^  part' of 
*  «i»fe  takdej^  bas  given  so  great  encodragemeiii'fe^ft^&i'- 
vittti  Jh  €he?r  obstinacy,  as  to  furnish  a  prfete*t^1<6t^tlti-" 
obeying  every  order  but  what  respects  tfiehor.^jfesV^oK'tfft? 
iiferic'tobe  done  by  them;  a  disposhiiifn'VKih'ifli^i^ 
ait*ms'n6' other  tneans  of  correcting  but  t^bugfriiHi^te^'*^ 
diiim 'of'^hat  necessary  officer  of  justice,  i  crvHttSgiy-* 
tktfe;H'fio^fevcr  faltson  application  to*  back  the  milie?^^ 
i*rtrea*ties  *Wi'th  a  threat  of  Bridewell,  in  case  of  tWUif- 
vhwt'ir^birtiinatjr  and  rfefasai,  a  measure  Which  generally 
sec'effe*  tht^r  edrirpliance.      '     '  "     '   ^*  -''■' '    ''     " 

•-Te' Att  tWo*coniridefations  last  ttentionfed  may  be'Sub- 
j^Hied  ti  third;  Hi^hlch  ih  thiB  ehd^  may  turn  but  of  misHi 

.  a  .r  ,..t- .!?::• '^f'.-v- •      -''T:''-  -  '  ■-  "conseqti^nei 
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WW»  9'9(l)i^Ov^(^Wtt|pT»,  the  $Mat,^MBt«iQ|.  «W)ii|p»iill.lilK 
l|if^jr'j,^^i;fc4)9«fs,,^h»er(8io  the  fioa^tmtkMtmoiimi^ 

f.9s?»fi!f^-ww  ^pm*'  •■•■.•< 

f^»ffl»i'j.1SJ^«fW^.;tf»9(PW*  v%»Ia»<  e«uiti4a  *?;.|*»,  »llKtpM| 
%?*%flW»»)».i^Wi^iWiar's  M>«*  vrUl,  be  «t<ie^fi,^i«l|| 

labowr,  carry  a  sA^tiiher  cost,  .^vff^f^iff  .jfbiapdf^^ 

|^^^qiur..^^rs^  corn  during  the  sutaner  oKmfbs,  vhitit 
■:  Vm..  VI. — Second  Series.  L  1  'Others 
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gir<9»<;f  ^viHg^,^  brides'. tiie' advantage  d*iffQfdo)«iing^  tb^ 
l^pugbit)^  iivulie  lal^r-par^irof  U)^  d^yt  dtivar^ons  kkidb 
9d^:)>^m<^i.ii#iich,  as  the  spring  ad9r»na^a>  b$eqine&iiH^ 
tffssary  to  be  expedited.  t.  .  o.     -.'Hk 

^.^Tjj^inost  gw««d  food. for  w«tf^king-horsfJs^ia^hei6ri* 
fi^t^fribe.  sumfiier,  when  no^  turned  t<lk:gj^s^>i33til«| 
arisuag^  from^tbe  taire*  This  sui2Ciil9]it:h^bi^;:idnr#)9^ 
£iaoQ  tbe  sma})  seed  Galle4  wi^e^^^e^,  vbi^h^PUgbtAd 
]>e.sown  with  all  conyen^ent  dispatdi;'iafler  faiapvi^i  Ortilj^ 
l^ipce  of  ground  in  good  condkion,,  BinAi^^ne^.greet^.^m 
Upce  froBEi  th^  yard;  much  depeods  t)n  *b^.nat*tte^ofi;^bf 
1^  and  th^  state  of  the  weather  -dnjringtbe  wiutw^aRd 
spring  months,  a&,  to  the  season  wh^n  tksa^  puisei  A^itt 
jgrndaee acmp  fit  for  th^  scythe ;  hwt  if  (the  iteath^ihas 
IQt  J^ri  very  urikindly,  th»y  may  b^-  ejtp«^^  tQ  jbp9n|i 
9^^a  tolerab^good  swartb  at  the  beginniag^fPf.^oldMMl^^^^ 
t^  when  tls^  flrst  provision  shall  beTei^odod^.^hi^j  ekn 
r%i(  »>r^  '^ping  tares  will  come  ui,  so  f^  \9c0o\'djitim 
hgose^  8r  constant  succession  o£  gseerjt^  mftab  d«ripg.  tbi^ 
giimmi^v*  jilid  this  method  of  feeding  tb^ir^Mitgdei^ 
ir^t^iq^  the  {(table  or  in  the  yard>v(ft)rfithiere!iaifdmii(D!f!r 
^^opW  ^ho  contend  in  behalf  of  the  siiqjjerfawii  ^idyrotag)^ 
ji^^e  poin^of  health,  when  tbe  ibo|$e»^  aD^rUurpfid-iDlioe 
tJte;yaitdof  anij^t,  and  there  ted  foomUw^^priJb^  oroiv 
1^'inp4e  of  keeping  them  continually  in  ^tW^  ^aye,)-*hte 
fitAcfifs^r  I^sayv  of  confining  them-  to  then*  meat^  br  far 
prf^<^£^lQo^;  that  of  turning  the  liprsej^into  ^m^itdsiivr:' 
Xifjbpnethek' 4ajrr3  r}vork  13  finished,,  and  tjbis^QQ  maoy^-fr 
gp^^e^  jr  Fi^'iJti,  by  hfivi»;ig  their  m.eat;  eufc,fc^  rfiera,,*  tbe)e 
gtv<fid<.t}ie  ^Qfiti>y^4  pJagpe  of  thos^  tioriasiei^tiiigi  inseotfru 
jliesy  |i^Ji,jir«.  a  perpeiual  source  of  vco/i^piaiQit  i^.  cafc^ 
p^  iE^e^y;>^iB4  ,^hea  feeding  abrctad  in.th^,  ^uqwn^ 
fl?eR?fe?ji   '^f^^^y??  ^y  tbu5  feeding  andr^ep^^iPg^b^W^^ 
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ifelveiat  home,'  the  mi^cbtefiikdly'td  acdfti<r%Otl  fhfe 
Worses  breaking  6iit  of  tb^f^astulrem  fe  obviated:  ivh^^^l 
mh^n  theyafetuYned  into  the  iiplands,  sathdugh  the  gk-a* 
bdDever  so  good/  tha  gates^well  ^eour^d,  tend  tb^fehbc* 
strong;  yfet  so  tempting  is  the  v^erdiife  of  every  6eM 
«t'>thite  sedscm  of  rilfe-y^T,  and  the  horse  an  animal  so 
prone itO'TwmWd,  ttait  the  danger  of  their  quitting  "iM 
jfStastttTe^iaBott^d^  thfem  during  the  night  i^  very  great'f 
dfidltt  ^«ch  ea*  a  t^aiii  of  horses  may  creaite  nfoi-e  mil^ 
^itif  jfi  ^i'X  houw  than  20/.  or  perhaps  50/.  will  te'i^fy 
beside^' the  pkgue  of  seeking  thfem  in  the  morning,  fhg 
•gUftatsst  part- of  ^htch  may  haply  be  constime'd  itl  d  fVmt*- 
fesietftjulryj'aftd  half  the  day  be  gone  past  ere  the  teani§ 
ire  b^ndssed  for  theit  work.  Thirdly,  thfe  tvastfe  WhitStt 
im::m^aaie  either  in  a  piece  of  grass  or  clover  Vherfe-thS 
Iftioflses)  ar^' ^0^&d  to  ramble  ov^  ihe^bdle  c\6^  at 
liiau^;  it*  h^n^'z  clear  case,  that  the  pifoduc^  bfdn^ 
a€ite<ri^gr<iei*n*sW:  given  in  the  rack  m\\  mainfaiw  ifei§ 
sisttAe  number  af  horses  much  longer  than  tbre?©  ^cf€¥ 
tr>6tildil»ve  d«(W€f  if  they  had  been  suffered  ,tb  go  6V^^  tK^ 
fiei*atTth«irpleaair0.  Add  to  these  another  coil^^efef^i^ 
tww,  i^i^kbcd  se  fermer  is  a  matter  of  the  -vLtrrWsVfttP^ 
povtance  ^  arnrf^  tdws  is,  the  waste  of  the  dung  and  trrin^^f 
sMioeiit'isitlnwersaHy  allowed,  that  the  soil  M  thei  hoMfer 
dropped!  casiiiyily  in  various  parts  of  the  field  Is  of  Ik^ 
c»'1\o  otf*,  the  virtues  of  it  being  exhausted  by  lihe-heiteiV 
ot*hi5  ^n,  and  -the  surface  of  the  groutid  preveifcod -tey* 
tiffe  oovisrk)^  from  putting  forth  a  fresh  shoot  of  ^rkiSy 
wii^eread  when  thfe  team  is  fed  with  green  meat  in- the  sta^^ 
We,  wi4*i*  a  plentiful  allowatnce  of  littcir,  the  duhghiB- 
Hf^U'bi&i considerably  ^lised  during  the  summer  ;  for  thrsr 
foddiy  Iwing  very  succul<int,  aets  with  the  auimat  as^a 
pchKretiiA  ditfretic,  by  whicti  uneinsf  the  stral^f  5s  t|tiitfkl^ 
^i^tt^tted  in^ldtAfeflut^j'tt^  beeomels  a<valaai3fk  atJdttiBn 

Li  g  to 
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DrtfilviM?  ^'km  Urn  im4c.piE  f«a4i»g<tiie4WH»  wMb  pmt^ 

#Pir«.;  ^4  )H}re  tJiej^jpay  liaie  t))ft.fireft>  wi^4M|i%  of 
ibidr  linib«,  witlioutany  o£  thpm  liMiisHk  so^  I>Myiitp  m^ 
filf.  fro9i  tli^u:  feeding  abirpapivt^vighiWbQP^t  bot^eiiB 
jiept  witJi  proper  ;>triclness.  to  Um  'u^k^til  beU«iF»*libeEr 
mil  be;  littk  iUng^r  of  his  becoming  BfBt'Atigt  hy.  s^mii»^ 
ill  llie  »t4b{e  »l  nigkt,.  ej^cept  ia  fwi9  p»irUciibr^  con^t^ 

-(.TiiQugbtiMr^  are  a  v^ry  %vbQlQiee^.dMitimj|he  A«t 
-foaof  tbe  sumoie^v  they  »houlil  be  caiiliausl3ii9iv^i,  <^ 
j^ber  H'hoUy  discontinued  a^  the  suuQiiiiev.  adiE^oc^s,  i^ihI 
$^1^%,  ^ebo^iBe  rotten  on  the  gjcoundw  -^  tfaih  tiipe^I 
AHiiii^QiiifiQCKsd.  Ihoy  H^e  »  food  h^fhly  ifl^ntopfpiapii)^ 
lu>rsqij,^,ftn4  wliengiviMi.  in  tbfit  stajUr&M|tieBftl3i*t«in|.ot|t 
Tt«»y^pr«ipulii?ial  to  their  h^Ub ;  -%  <;bi»  twgot^^^  ftom 
it3L  .i^tref9<^  succuleocy^  CQnlrib«i|«»^  W^  fUi^lJhm  ll^fdi^e^ 
.iM^bJUJ>upsi0iii:8,  )ybM)6tt  origui^te  4mfiim\*^  ysmfm 

W  mm^kki  jn»;d^i^..  0^  tfaib  .siibtji^f |tl  1^9  $9iiiliti«# 
,ibfe::gf«W««^  wnlid^ce,  9^^  «b«  fmjw  p«rtr  Qijm^ifM 
Iitii^Mt  A^svcriftcn  tQ  rbi^  i4|[iprJM4ftlKl  qst^ot  m*i^)Mr 

ftt^cdhi  liye^tbeir';CQ«ding.  in  l|)e  >ii|(W^ ^of  :i(Mi^4^^a«l|illiir 
>»]p8;^.TiK)odb  ;nfeie;^«mwMx)y.9r<9sii>^  9ni  bj)P-biirpit^I<id9«i 

«igkwy  imna^pciaifv^  iife-ii!«i»i  tbffl.tirtti  wn>t»<  J»j#i|pqi^ 
v::aei  tiiiue 
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'«i«dMJkB<MiJeu#efi=*ViJiu  yi...\J  isu:  .l)-r.   „-,H  vl-VrsJ/Hi  .-^-ifi 

hrhfwIomiiie'mdJiatiEttbiiiAU^  tiit:  tiiM  a^proaeiR^ 

finr ^tftkfiag  tbe ^bMuw  tqs  m  dry  meat.    The  fii^ciuttif^ 

namtofienw  a 'fartniffiitr  or  three  W€«ks  before -«be  Ift^fc 
^iU>  iM^  noady  >fe«  the  scythe,  And  th&  taomng  m^JT' b^ 
cmitinued  diiOQgbout%fa#sUf|iiiier  without  Any  <kf>gci#  16 
the  cattle,  and  to  the  infiDite  emolument  of  the  i^i^m^, 
imiilo^^'Al'tliimi^poimm  act  opportunity  of  finri«ishmgl  bfs 
jbot^sesvTuithc.a/.whcdesoi&e  ibod,  and  thnt  iti  gtf^t'^lnsf^ 
/ikmcev  smii^  aiinfiing  e:3tpenso,  till  the  retuvif '(rf  I^HlMi: 
<render&it  n^cessavy  tddiscontinue  the  green  ttldat*t^nejtllfc 
^:aErcH  kiidfcfei«i6  th^^b^^^  ireserved^:  for^  tbc^  d«htf  <¥ttri0itt 
5pQr|rc»es<t6:vi){iokl  ti«ey  atei  <!apftb)e^  of  b€^g  alppiicd^  'od 
irioft  i»iaij:veiy  •alatui^r^pfaetice  to  bleed  the' »«aaii'jJti«^t* 
Todsr)tb  tDnmkt^tliii  borM^^fd  grass  in  thie  6p#ingV^i^»idff% 
^aaqieat  itowfaabtb^y  attt^tt&«ii  up  «o  dry  'mafll  titUhd^iff- 
itmkny  thoagik  tjaereamtmany  people  who^ob^iiol^o^iif^li 
^^viadifMd  evacbiiioflijiv  aif^giiig  that  the^dOfisdftiMtolt^ 
cdmraviianabi^xai^MM-  ii^red  tb^n  ^dMr#iM  by^l^fair^iabli. 
£Mt  mhen  k^iavecolkeiNed  flMit  the  hof««r?  ts'^tlyclbtncio^i 
^astttor  tn«Mrty*cif  diMMrders^  thoi^  anyiDiliaK^fiiddnitS^ 
-»a  fisMAibK  eaasMie  liAotir  i$  fMutiotl^^  MSfe  iil^tef« 
imUood;aaik  jaiaas(  iM>iMaBififtlitod^<  i  t  mdsf 
^bf^jdbpas^on:  is  ilikdy itp ^he  iwf&$»0i^kfy d^^tlomfei^f 
4iitt^9^ipait^ic«iaily  ociafwd^Bf»'4b^aM)tioii^liNiii»iday 'fbddelr 

«  jiuf  lency 
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kei  On  th^  Tredt^fmt^of^^^ 

lency  of  the  food,  the  hunqou*^,  wlMch  »t  this-seaspp  el 
ttie  year  are  in  continual  .fluK  and  agitation^  ^yoU^be  aor 
ccierated  to  that  degree  as  to  bring,  ofu  disorders  \e;bich 
may  terminate  in  the  death  of  tbti  creaturot,  and  wbi^H. 
might  not  in  all  probabihty  have  taken  .place,  if  %  coj^^ 
.ous  discharge  of  blood  had  beea  prpnuited  ^me  few4*j^> 
biefore  the  winter  provender  ha4  he^n  discontinued  ;  nori 
is  the  autumnal  bleeding  le^ss  neces^sftry  to  carry  offi^yi 
foul  humours  which  the  succulency  of  the  gjcas9  jsa^f- 
have  occasioned,  and  to  preserve  theliealth  oftl^  t^iim 
during  the  winter  i  and  if  to  this  bleeding; a  do^e  or  UV^, 
of  physic  were  to  be  added,  it  would  be  a  stiU  farther, 
means  of  insuring  the  health  of  the  horses,,  and  xendeifiJig 
the  farrier's  attendance  unnecessary.  .  .    .,    ;      ^ 

^Tiic  proper  time  for  taking  the  horses  f rom,  grassr  is 
about    Michaelmas  ;  for,  though   we  h^ve  pfteu  .waraft . 
siinny  w'eather  till  the  latter  end  of  October,  y^tthOrgKafiu 
;by  that  time  will  have  lost  much  of  its  sweetness,  ^ndbf* 
jcbme  less  nutritious.  .,  ^^ 

One  acre  of  whole  ground  is.  accounted  a  goojl  daf's 
^-6rk  for  a  jplough  and  four  horses,  if  the  soil  is  of  ^  roidj-- 
dfirig  texture  ;  but  in  stirring  fallows,  wben  the,.daj^s^*e,. 
Johg,  and  the  land  pulverized  by  the  fornjer  tillage,  on.; 
very  light  ^oils,  an  acre  and  a  half. may,  with. great  fjaci-.. 
lity,  be  ploughed  in  a  day  by  a  four-horse  tfeani. 

On^  stiff  lands  it  will  be  necessijry  to  unite  ap  additional .. 
paii^  of  horses  to  the  team,  and  this  r^euders  the  expanse 
in  tillage  pn^these  grounds  much  morje  considerable  .thau^ 
on' the  lighter. soils  ;  but  this  increji^se.. pf ^charge  wiU  ^ 
^n^ply  compensated  by ^the  future , crop,. Tjifhjijh. neve?  fails 
to  Be  more  abundant  and  productive.than.fvhat  ift^irwed 
•on'tbethin  grounds.  .        :.;  ,;  ,   .    -  v'       j  ;.  •• 

The  term  for  t|ie  ,mares  gpipg.  with  fo^j  is,;^^ 
moih'tlJs",  Vith  the  addition  of  a  day  to  every  year  of  the 

animab 
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fftiifiaP'S  age.  Tfie  -mare  Vhich  is  intended  to  supply  theu 
tetSdn  with  diiaujHt  <?olfs  should  be  large-limbed,  close-.^ 
jdmfed,  short^nfecfked,  \vide-chested,  home-ribbed,  withe, 
afMbapacious  body;  her  eyes  should  be  clear,  full,  and 
p«tiubiii;  aiid  h^  nostrils  large  and  open  ;  in  disposition:. 
i*^>dught  tb  b^  gehtle  atid  tractable,  of  a  constitutior^^ 
healthy  and  vigoi*ous,  free  froni  any  blemishes,  either 
bei^edikary  or  acquired.  The  horse  should  be  bold  and 
spifri^d,  well  made,  and  of  a  kindly  disposition;  his' 
cl^i*»tUirtioh  should  be  strong,  his  temper  good,  and,  in 
sfidH:,-  heither  in  minder  body,  ought  he  to  be  contami-; 
Hiled^  with  vices  or  disease  of  any  kind,  since  on  the. 
gSbd-qtialtties 'and  strength  of  constitution  in  the  sire  and 
the  dam  depends  in  a  great  measure  the  future  welfare 
of^  the  iplt.  The  proper  time  for  putting  the  mare  to, 
h^^e  is  firthe  riionths  of  May  or  June,  according  to  the; 
fe^lity  of  the  sioii,  always  observing  that  an  early; 
coft-Js-to  W  preferred  to  one  which  falls  later  in  th^. 
season. 

'-During  the  time  of  gestation,  the  mare  may  work  iif, 
tb^' team  ^s  usual,  till  within   a  fortnight  of  the  time- 
when  sTie  is  expected  to  foal ;  but  it  is  necessary  that  her 
labour  as  she  advances  in  her  pregnancy  should  be  gra-  . 
4«aWy  slackfeney,  lest  any  hurt  should  accrue  to  the  foal  or 
the  dam  by  bird  ^exertions  in  the  harness,  which  might 
pttS^^ly  occasion  the  mare  to  slink  her  foal,  or  perhatw., 
mJgbt'b^^i'od active  of  still  more  dangerous  conseqoence^. 
Tb6  mare,  within  ten  days  or  a  fortnight  of  the  time,:. 
u'l*6n  ^Re  i^  expected  to  foaJ,  should  be  turned  into  ^ 
orchard  or* other  tS^ar hi  inclosure,  where  she  may  rest  se- 
cv!lf^4t6m-  the  iritcrruption  of  other  horses,  and  be  freie 
from  any  annoyances  likely  to  occasion  disturbance  tp 
|ie|P%t^^^ticbfey  and  lafter  fpali^g  should  be  allowed  .ta,,, 

. «*^^ '"'  ■'  ^  - -"■'  -•■■  '•  •  ■■  ^-  ^- i^'^'^ 

«Ij  fix.  '♦■ 
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6sld  set  aptf(t!lfb»Uiftid«id:«aA  iftgtnil[liti^4M>IMj«'«rMr( 

j1wM(«.,  vc  ^■.i  l:.y..  .:  •  :   *  ?^.ir  :<:  anob  jonii  fcae  ,^«M 

^^^.':  ;•'...  I  .   .   :s  ,:.-**ri:-ff  bnooaa  arfjtit 

<^f  .?»>?!?«  I^?:n>^'f«  »!'<l.f'>*l  C''»»i.4^lfchPF>fffif^,fil^ 
fi^e>^*  ".ei^ef  the  mare  may. bp^ft|i%Jqu^,j5|J^)t 

i#Wi#S<l  oats,  bfulsed  A  Httlc  ii^^^  v^<^# 

IW:  !?(P.S"t^^?4  *°  exercise  hiinsetf.io,  a^psi^f^  <^°fAiW 
kit^  sWfejj  M  t^  should  be  «nly  jE^,a5^ji5jT|5hj^.,jp 
t^  n^jjjdle, p5i«  jof.  a  sunny  day,  ,tJ^.t:9$idf;rfAH^|o|v^ 

lli^'liHB^'"  Sfff*^-  ^?w»S  *<!  winter.  ^,...  ,  ,,  .,  .  ,ii  (,i  I ,  J, 

tmt,  and  at  night  be  lodged  in  tHe  st^^,rij^„K^^«» 

the 
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li(|^nij;{lt'dld;  bl^'iGlft  Sid^h  as  ^  tiloties  srii  cbiher^  (ioM^l!, 

ftl^y,  and  if  not  done  at  that  time  it  ought  to  be  deft#ii^ 
'llji;t*fe  tnd  I^^Sefrtfttobier.    AliJknlgto  it'be  ^tet  tiJicut* 

tj^n'ft^l'ki  Cb^  ^igVabdv^  mefitibn^iti',^  ya  thg  6^erdltiSll; 
'  «iiy  bcr  l^^rfei^tti^  i^it^dtit  hazard  at  tik&jksitW^U;  "  •  ^''" 

^  Tiie  like  caiW  in  t'espect  to  housing  the  coft'is'r^ijuirell 
in  the  second  winter,  as'  iros  directeKl  in  the  ftfst^  only 
^flid!t'ho:^/  ix^  ifu^,  %  %1^  l?y  t^jii^.  Ij^Jt^r  to  lh|;j^oti^^'  be 
'ftequentij;  c^i*^d,  (yid  acicustofca^d  tb  suc^othSFactis  !lf 
'fettiltirilty  ¥hicli  ftavfe  a  tendericy  tdwairii  tfeii^ifei^ng'^fjJi 
-|^^iaPb(l9&fid  obedient;  io  thai .  at  Oi^  i%t&f n  'df  ^'ssilfifti^dr 
liii  hai^esii  ttiay  b^ipttt  ob,  and  be  may  be  ^mj^ioyiraft 


•ftie  ti?&{^iip6h^ifli*l  fdjwdT,  [ha£  his  sigfif  may  bel&rfy-ftft 
aaWdtd^diff^reiit:  objects^  tvhicb  ^iU  (Jispos^  Him'tV1)& 


ancj  ijnb  the  waggon,  the  Vouhg  horse  at  tlie.  'cfnd^bf  "ttte 
^\XtJlfr^^'  \d|l  l^fecome  aW^  ti^"^ perform  nea%*ib'^q^ 
■  ^)rfe  (^  *|^pti£ :w1a^^e''']f^^  gSf'^he  te^m/  irid  ^avM 
•ll^eti  fetf  and  ifeWag^d'ip  Ie^c  ^e  m^pnef  witii'  ih'e'^ai^ 

^?^V^th A^m.  ^'^  -^'^  /•' ' ' '-^  ;•  ■;-  •'•■^^  '.^•^;^ 

'**'  yoL.  VI.— SECOirj)  Sbhtes.  M  m  Tbfi 


Digitized  by  VjOOQ IC 


2(^   Jnafyiical  jEj^intfvitsdnd  diseivak 

» liTflve^^o^th.old^eithi^r  in  t&e'^^  "iutumif,  fititib 

o«ght  Devey  toie  don^  in  the  Vutomet, months:  '*  ^*  '--^ 
.Ti^qsc  pfeopie  who  have  great  store  ^oitvaste  pasture, 
auch  ^  heaths,  moors,  &c.  j^s^ess  tne'fairest  oppdr- 
tuniity.of  breeding  C9lts,  which  are  here  fear^fi  ^  a  Ri- 
fling expense,  and  having  plenty  of  room  to  spdft  taid 
range,  at  pjeasure,  with  good  and  wholesome  wafer] *^flo 
grow  jout  to  tlieir  full  size,  and  heeome  moire  serviceable 
for  the  team. than  those  which,  from  a  more  confined 
situation,  have  not  enjoyed  these  advantages,      f  '    "' 

,^,     Ariali/tical  Expey^tments  andObseT^Uris  Wi  jEfe^^'oo 

From  the  Philosophical  TRANs^^yMgrs^^^otj^g^ 

■" '''    ^'■;   •'     -'  ■   •  •    Royal  SoaJSXVKo.  ::;;i3  ;:c  C'x:J 

♦    Jfc  JJE  period  is  uncertain  when  the  isiibslahceiiSilfecffac, 

sp  /(?mirOfijpin  its  origin  and  so  useful  tc^'manv  aVis,*^s^Srst 

.^  jiojtrpduced  into  Europe  ;  /and,  although*  it  prohatrf^^ras  - 

known  to  the  ancients,  yet  the  inadcuficjf  irf'thVir  de- 

^scriptions  precludes  this  frdm  being . elated  a&ar|)^ftive 

,     f'diif.'  ■     •  ■       ■  ■     -■    -V     !   •!■>(  i:.,*'j,i    <_ 

Tie  natives  of  India  haVe  Idngcmplfayfirfjfc  fp^-yarious 
purposes,  exicltisivc'  6f  those  whieb  cans^  U.tO.j^jHi  re- 
quest with  Europeans ;  but  many  of  the  Indian  processes 
are  oindoubtedly  as  yet  unknown  to  ns.  .  ^  '  • 

One  of  these,  of  a  very  useful  nati^iirej;  %as  scbie^time 
■   since  oliligirigly  comimimcaled  to  me  by  Charlfs  Wil- 
Kiii^, '  Esq.  F.  ft,  S.  and  has  b^n  th&cainte  of  tliis^  inquiry 
fritStfee^natareaa4f^opejrtie$«fJi|c.  .    _  . 

Mr.  Wilkins  informed  me,  that  the  Hiodftsl  .4ifi»olve 
'fihdll  lac  in  water^^ty  the  mere  addition  of  a  little  borax ; 

and 
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ijjnAjJx^.sQliJ|tip^^  bein^^  mixed  with  ivory-bJack,  of 

J(aiiip-.bJft9Jb:^  is  employed  t;>y  them  as^an  ink,  Vfiifcfi  ^en 

dry  is  not.^^isily^cted  upon  by  dafafp  or  ^'ater.    Upoh 

tfij^  Ifouod  th^  fact  to  be  exactly  as  Mr.  Wilkimbtf^ 

,ft?^t5^,  AJ^d.^heriefore  made  ather  experimentg ;  bot  the 

-fB^H%  pf^th^se  I ^^hall  at  present. omit,  as  they  wiH  6fi-i 

/^cgr^jwitl^  j^org^  propriety  and  perspicuity  in  the  latter 

oB^4  ?j^  >fhi?7Rapen, 

3:;^Jfl,rj^ec:^.tp  the  natural  history  of  lac,  we  are  much 
jf^ig^^tpdto  Mr.  Kerr  *,  Mr.  Saunders  f,  and  Dr.  Rox* 
burgh :{;  from  , whose  valuable  communications  to  this 
Society,  we  learn  many  curious  particulars  concerning 
~llie~~forn)ation  of  this  substance,  which,  from  their,  ac- 
coi||i$4i  rSKidx^p^HI^  insj^tion^  evidently  appears  to  be  the 
nidus  or  4(oi|ib  of  the  insect  called  coccus  or  chermes 
lacca,  deposited  oii  braapb^  of  certain  species  of  mimosis^ 

Lac  is  distingufeiM^4  into  four  kinds ;  of  which,'  how** 
.(^^^f  pnly  three  are. commonly  known  in  commerc^^  W'^^* 
.stick  lac,  seed  lac^  and  shell  lac  ;  the  difference  of  tbese, 
,  „  .with  that  of  the  foprth,  called  lump  lac,  is  as  foflowsi- 

-  '^  1  litS^|^-.Ujg  i^  the,  substance  or  comb  in  its  natural 
•j  /  "^V^r  incmiting  STOJlU  branches  or  twigs. 

2.  Seed  lac  is  said  to  be  only  the  above,  which  ^has 

-     I^to  Vepaneted- ftom  the  itwigs,  and  re4uced  inkto  small 

'  fragmentt  ?bat  I  nxspect  it  to  have  undergone  same  other 

•  Natural  History  of  the  Insect  which  produces,  the  Gum  Xacca. 

^.7  By  Mr.  Jajnes  Keri*^  of  PaUia.    Phil.  Ttaps.  for  17^0  P-  37f  *' 

^^         /       "    '      '     ■-'•-*«*.  ■'•••"■*■'-*..':.>'"  I 

*  f^  'f'SowieA^pouiitiof  llieV€g9tfti>^4*¥l*»^^ 

V       aiifd  Thibet.   %  M r-  Robert  Saundew.    PhU.^rans.  for  J  789,  p.  107. 

•    ■■     ..     .     .     *    }   ■ '   ,  >r  :. 

t  Ckermes Lacca.    By  WMm  ^ce^^^t.Ufii,  rPi#t  Tfs^Qs,  for 

'  xxsc'i-^hii,  J.  V  JO.*  :■:••..    '  ..:  -.:  V'M,i»,^2  ■•  ..    ...  :j)P0cess, 
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'is  prepared  "firofh  tlie  defts,^fq\ie■fied^Str^lifiea,*add■TOflt^'' 
•i^-sa^Ui^iit  cells:  froni^  ttie"6r4ttgfi&i'fBfe«1ft^''' 


«  upon  'a  smooth  jtink  bf  tfle'^ifft^'!?lliV*i*^*wfe''" 
«  8«ttil  8f  ^^' WaJ'ntairt  leaf  draw  it'  fetMrfglSiMf 


no 


TlKJ- degree  of  pressure  qn  the  manlain  trt^e  Teffir  " 


(acftoi-ding  to  Mr. launders)  tfie  thicknfesff  qj^Sne *sJjt- 
small  fragmpiiu.    In  Bengal,  ihe  «ilk  dyers  are  thftpeoiUe  wJiq^iliiM.  i' 


»  u-A 


'  Digitized  by  VjOOQ IC 


be  is  of  adeq»lteir<slowc}!<lb«^'if '4t^^4|«leltettd-^^^ 
inve  left:  their -cells,  aDd.c(in^eQ9^nt]y<>|]l0se;otibiifiafi]fa»ii 

- '^Jj^f«i^^-¥d#^;#  ^W|rigtie5^.tsl*e#,l^f^onJ^i^|^4^|»e  . 

.JgjSgiew^y^a^^  ^^,4^qH|fh  kq  4aas. Jt>^aa,Jkno|9cp,  • 

tH|t^t^':f^^e^p;^cIiei|ii«|t8, ,,„,„,  ;  ,,„  j,  „ 

published  in  the  MSm  de  VAcad.  de  Paris-  fot  ihe,.'veuf, 

■cbikir^'ihdobe^.to  exaniineit  on  a«cqu|rtpf:.ite~iiBauK,,'. 
.siibsiance  ;"but  he  oevoKUidefis  has  not^wglecte^.j^fqln^^j 
rstance  wl^ioh  ^onptitiites  the  ceHs.    l%isJ^e'Consj|fi^^^.|q^ 
•}je  iPhqri  61  wax,' very  distinct  froni  th^  i^atureof^g^^  .^ 
*',ov  fesiQ.  .Butt  it  ts  to-be  obsenred,  that  be  formed  this 

pergMiHte^  as  iqp<to4he  ceUnlar  c<M^rQ(itiony«b^^n^  'iif  ^' 


*  Observations  sur  b  Gomme  Lacque,  >)^  9tfl]ei  ^athfiS^ati^k'es  * 
aniroales  qylTotirriisientla'Teintur?"  de  Foeri|»rt.  ^Pii^/Cttl^fey 'tt  t 
^ft«ll^P»»-*'^#*^>7l4,  p.  1^. 

fore. 
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gifo    Amlijiiciil  Esi>fem%diUnn^  m  Xfif^ 

fori?,"  as  some«^iaTe  supposed,*  a  gum  oi:  resia,  wh\cb 
has  exuded  from  vegetables  simply  pundtured  by  iri- 
'sefcts  ^'  '  "'''  '  '  '"  '  "  •••  •  '  '  '-"'-'  ^  :^  \^^  . 
*  ^&ebffr6y  anci  Lem'ery  cfbtsSnerf '  frowi  'lac, :  bjr* disti|k- 
Hion,  'sbrae  aciJ  liquor,  and  a  l^tyncetnt&'sdbslaiioe. 
Moreover,  Geoffroy  observes,  tb*t,  trhetfi  :stick  kc  !ims 
thus  treated,  some  ammonia  wai  alsd obtained,  JniliiDot 
^wbeh  seed  lac  was  employed.  *    '•'^•'.'^c^^^j^ifl 

He  also  mentions  another  sort  of  \$Kt;'^btGik^at)llB(KQ 
Madagascar,  and  called  by  the  natives- ^t/^^j^^asv'Ebis 
kubstsince,  he  says,  is  scarcc^ly  to  be  distingvi^hnBdBrom' 
bees-wax,  which  it  much  resembles  in>  eolmraxHt joilaur; 
and  that  it  is  produced  by  a  grayishin«ect,  mtuih  larger 
than  the  chermes  lacea.    It  is  e^iA^V  fao^^epirr^^  firxto 
'Geoflroy's  description,  riiat  this'  sMb^tance' is  vory^  dif- 
ferent from  the  common  lac  5  and- thefe 'ctfn'.beiJittle 
doubt,  but  that  it  is  the  satne^as  tliht 'wHicdi'was^.atiew 
"years  ago,  examined  by  Dr.  PearsioA,  ^^uhder  ^tfc  name 
^o^  white  lac,  a  substance  respmbJi'ng  tfae>^P^-Ja"^£<the 
^'CKiriese  f.  •     •    •  '^    \ 

GeofFroy  (as  I  have  stated)  considered  1ao<a&  a  soit  of 

'wax;  and  since  his  time  it  ha^T  scarcely ,  if  at  all,,  been 

subjected  to  chemical  examinatSOB-; -it  is'iiot'iikerdfore 

^"suprising,  that  the  opinions  of  cfhenifsts  •' cbncermng  it 

""have  been  Various.     Chaptal  adopts ikd  opinion iDfi  Ge- 

"  bffroy,^  and  calls  it  a  kind  of  wax'l  j- bdt^jGiaoi^'^^^ 

' 'Toiircroy  11  regard  it  as  a  true  r€lsin.  .»'  ' 

-\    :  J.. .A  '  ...  .  -,    .     ,  . 

-c  ii-.  i*:Mr.  J^n  obferv^*  that  as  a  red  substance  is  ohtained  by  incision 
from  the  plaso  tree,  very  analogous  to  lac,  it  is  probable  that  iHe  in- 
-sects  havci  little  trouble  in  animulizing  ihe  siip  of  tliese  ifeesin'tiK  for- 
"  ,>TiatlpnofVhcir  cells'.     Phil.Trans.  178I,  p:  377/'     ***    *     ''  ^ 
'*f\'^-phft.  Trans:  1794,  p.  383.  -•       ^         -^     ••' 

Y  'J  Cfea pt {jr*5  Elements  j  English  edition ,  toU  I JI i .  p.  3^. .  •. 
'^'•'' ^^PfJrtcij^^s or  modern  €Jiemi5liyi  xQj.J..pJ^88>^  ^  ^  , 
*  •       \\  Si/slemt  des  Connoissancesi'Mmiques.    Tome  V.  p.  $f64.        *     *■ 

§1. 
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Amiyikd  Expernhtni^  ^i 

\  I.    Effects  tf  di^er&ni  Menstrua  on  the  J^riefies  of  LW. 

1.  When  water  is  poured  on  stick  lac,  which  hasb^ji 
separated  from  ttie  ,yegeubk  braiichesiy .  aTidT€;du(2€^d  tp  a 
eooxse  powder^  it  imaiediately  begins  to  be  tinged  yvitji 
Md  ;  and,  with  the  assistance  of  heat,  a.deep-Qolpurod 
cidttiaD]\  tohitiiDii  is  lon»ed.  ^ . ,  ; . 

^  Repeated  operations  of  this  kind, reduce  stick  l^^  .tp.,a. 
rjneUowishHbcowa'  substaijce^  and  the  water  n^  longer  re- 
.^Mi^vefi  a&y  Golqilir*.  '    <•«* 

:i'  iTbe  portion  ithus  separated  from  stick  lac  has,,uppn  g,rt 
ivn^vagsv.  aoftOunted  in  my  experiments  to.  about  lo  per 
.<@rr£  .but  this  ij^not  to  be  regarded  as  the  tot^al  quantity^ 
rtfoor  a-'paart'  isi,  obsHinMely  retained  by  tl^e  resjn  apd  otl^er 
^^fagredients,  so  that  it  cannot  be  completely  s^p«r^ted  ; 
[^d^oion^v^^.T^ry  considerable  variations  must  be  ^x« 
//|ksted.tnjdifii3vent€)amples.  .,- .  j^ 

n:x.tFiai()seed  iac.d^d  not  afford  more  tKan  2|  or,  3  per  cent 4 
iDfiobe;kak>uriDg ;  substance ;  and  shell  lac^  when  treated 
in  the  same  manner,  {i.e.  merely  with  wate^,)  did  ^lot 
/. » ^iiiridiiiippc  thai?  ^ifiar  cejit.  .  > 

.  :5 ;  i  2*  Alcohol  xli^oly^s  a  considerable  portion  of  each  of 
rjthe) (different  kinds. o^f. lac;  |ind,  when  heat  is.  not  em- 
i   fkloyed^  thedis^^  ixart  is  resin,  combi^ied  with  some 
'jofithcwlowriiag  master;  bwt,  if  the  lac  is  digested  \j'ith 
hf -h^ted  alopljol,  tb^,  the  solution  is  more  or  less  tujrbid, 
in  consequence  of  some  of  the  other  ingredients  becpm*^ 
ing  mixed  and  sqspended  ;  so  that  it  is  afterwards  ex- 
tremely diffictili  to  obtain  it  in  a  state  of  purity  alid^trans- 
^p^rency,  either  by  repose  or  by  filtration. 

The  resin  may. be  obtained  by  immediately  subjecting 

the  solution  to  evaporation  or  dijitil)ationy  or  by jn'-evi- 

;  ously  pouring: it  intq  water  wit^  which  ^  ^mall  (yiisiiitity  of 

.  muriatic  or  acetic  acid  has^  be^n  mij^d  i  fc^r  thij^;^.  when 

^  '    '         *  .     •    '  '  •.  .      the 
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tfafi^  wtple  is  b«i«c^^  Vi>^  H  fonf^ 

ed^'  and  miy  be  separated  by  1^  fi^ 

*  ^Biaehiiiy  ^  eyapei^ted^  lit  or  Oi  <  or 
-  0Sec  iidlistttnc^,  v^^  mxy  f^  ^^'fj^ 

•  l^lfe' s»*ttfeii  f#rmed  by  c^gest^^stick  ^i»|^4f», 
Hf^itbout  h^i)  ft  of  a  dark  brow^sk^fcd"  t^A^ti  ^'  ^^ 
jUKsoIiibie  put  subsides  m  tbe  sittte  ol'  i^  dityl^»ciit»»ged 
'itt^ttaV^lWs'  detains-  th&  greater  parfr  of  tb^^^^^ii^ 
"itiktWj  ^hicb^^  as  I  have  already  obserred^,  t^voQ^  W^nS^ 
*i»dlti8fein*WiiterJ  ".,;,,'    Jo 

"^iStW^^itfr  ai(fdfao{>  has,  id  my  expe^iip^rHs^  an^QU|i(^ 
to  (5Top  W^jwr  ^wf^.  but  this  ifause  depeit^'oii  ti|l^  Q^i^ll^ 

•^TKtf  *e(*  tec  wliicit  P  ewaaitned  was  Wy  {H^  |^4 
^ISEledlt)  alfcohol  about  88  per  ceuh  of  ^estn :,  it  C^qiifiti^ 
tinnA^Htltle  ol  "tbe  colotrring  matter ;  an||  th^.  ol^^  i^^ 
teftebi'^'stib^ided,  and  formed  a-  cfoudaii  the  )^^fm\pll 
tfce  glass  vessef.        '  1    iv 

^^Sh^f  lac  in' small  fragments,  by  sips^pje  d*g^^,  ]r^ij|^ 
afSdfef,  afforded  in  the  ftrst  instanq^i^arij^l  «er  <^i 
KiPt  df  Ihfe  resrrt,  howcvinr,  still  remained  n^iied  ^vri^;f^ 
f^dtliim,  and  could  hot  be  separated  but  )>y  sul^^SM^eqt^ 
fl^iatibni':  this  part  amounted  to  aboiU  l!^;  stp  tl^i^  t;^ 
total  quantity  of  resin,  in  the  shell  latewbich  I  eoijil^j^, 
ttftiJP  tie  eitftrtafed  at  ^1  p«*  cent.  , 

When  the  &heU  lac  was  only  feducjed  itfto  ifl^^^fnig^ 
iftMifti^,  thes^  (after  the  separation  of  the  foirt  pOfTtti^f^i^ 
rttibytetkined  their  ffjufe,  but  were  hecpafie  eiQii^rlbt^^, 
^y  '4wkjc,  arid  nearly  white.  I  at  first/ therefore^  f gip^ 
j^crted,  i^hat' pome  caoutchouc  was  prei^^  hi  ja^^,  i^^  t 
liadtno;  thai  foiling  water  destroyed  tbi3^U$tJcity^  i,y9^ 
Wjlticii  t(0  mate  luUegixent  eirpcrimcn^,%  .wigi^^(I. 

.       .    dis90v^5c;^. 
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*^^T%\^  SBlpRuric^  etne'r  ^^3^^  seem  to  ^i^t^sc^jppwifrfjJ^ 

'Si^ttttHti'fe  i^krienes  orjac  dVarcoTjol  {  for,  as  f^t^^c^^jjgf^ 
W'flfe^i'ek^i 'Unprotected  by  the  colouring  njsttt^Vj  f)B^i^7 


'C^^Hfe  different  ViHds  of  lac  ^vliich  have  been.djg^sjji^  [q 
ether  are  ConsiderahJy  softened,  although  in  ^pth(flrjTe- 
SPjJfcl^VeTjrlfttle'.'alt'eration  is  pi^oduse^.r^Jttbt^fjf^^f^];'^ 
ffirtV^'^  fi\it  th^'^&esf  menstruum  for  lac  ;  bijt;,  .VU^<J<%(f ff^ 
tilftf  Wl^^fimy^att^des/  it  may  be  occasionally;,  epg^ 
<«tH^HtfV^ti^e*/  foif  "liie  purpose  of  analysis^  t  .  j  ,  ^j. 
.  4.  Concentrate  sulphuric  acid  acts  in  tbejirst;if^^gce 
^^(fif^bfoiii^niffniatterof  lac;  but,  after  a  ^ortdkrei-. 
tiSn^iS'S- shticl  *bMli,tTVe' whole  is  converted  into  a,r^ddji}|j^ 
lWix\^H^  ifhld^ffAubrJ^'winc  soon  becomes  black  ;  ^g^^^^Ji^ 
<ftfirtri|iiitt;'t>f-nth^  lac  IS  separated  iu  an  inspluble  jstatgg' 

t^Btorm^'tlife  iofuliori  of  lac  in  sulphuric  acid  ^^c.pQ^cL^^ 
able  quantity  of  sulphureous  acid  gas  fs  evolv^.  .,  ^^7/ 

*if;^^V1lifl  liit!/ii^digesled  uith  nitric  aci.d,  niU;oi}sg^«^ 
ai^Vst  pfbdtfd^U';  the  lac  swells  muchi  ^'^dj js  oQgy^ifJfgJj 
into i  tieyp^'J^eW^'W  opaque  brittle  substance,  whicl|^J[)y  ^jj^ 
ftCfflRiei'ib^  of  mtiric*a<Md/ and  con^  F*^*!^'!?  4lfi(%b 

tio/if *^ur?nfi:'kb5i\ttr%^tfle{ff lit  boufs,  ""is  dissolv/K^. ,-  '      .  ,  . 

*-^i  soJxitibi^hbV^'ev-er'fs'  turbid,  and,  *^'hJB?)  P'JS''1^iSlJbi 
s^^lAl^'^'quil^t>^''t)f  Wsiitfed'^^^^  some  yel- 

Viii^i;— Second  Series.  N  n  lowish 
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lowish  floeculi,  which,  being  collected,  are  found  to  be 
n  sort  of  wax. 

The  filtr-ated  liquor  is  of  a  bright  golden  yellow  ;  and, 
vheh  saturated'  by  ammonia,  changes  to  orange  colour,- 
but  does  not  yield  any  precipitate,  nor  any  traces  of  ox- 
alip  or  malic  acid. 

This  yellow  nitric  solution  is  converted,  by  evapbra^ 
Hon,  into  a  deep  yellow  substance,  which  burns  like  re- 
lin,  but  IS  soluble  in  boiling  water. 

The  alkalis  and  lime,  being  added  to  this  aquebtis  so- 
lution, do  not  produce  any  precipitate,  but  the  yellow 
colour  is  very  considerably  deepened  ;  arid  by  evapora^ 
tibn.  an  orange-coloured  substance  is  obtained,  which  is 
still  easily  soluble  in  water,  and  consists  of  the  deep  yel- 
low substance  above  mentioned,  combined  with  the  alkali 
or  lime.  '..... .. 

6.  Muriatic  acid  dissolves  the  colburinff  matter  an(J 
gluten  of  lac  ;  but  its  action  on  these  is  feeble,  unless' the 
"resin  has  been  previously  separated." 

1,  Acetous  acid,  in  its  effects,  much  rfesembles  muri- 
atic acid.  •       '. 

8.  Stick  lac j  seed  lac,  and  shell  lac,  are  partially  (Jis- 
3olved  by  acetic  acid  ;  and,  if  this  be  heated,  a  consider- 
)>ble  portion  is  taken  up,  ■       i 

l^\\t  dissolved  part  consists  of  the  colouring  extrjacl,  of 
resin,  and  of  gluten  ;  the  wax  being  the  only  ingfeJieht 
which  is  insoluble  in  this  menstruupri;  but  a  portion  of 
ibe, former  substances,  being  enveloped  by  the  wax^  are 
.protected  from  the  action  of  the  acetic  aerd. 
'  The  acetic  solution  of  lac  becomes  turbid  when  coI(T, 
^nd  deposits  part  of  the  resin  ;  a  portion  however  remains 
iii  solution,  and  may  be  precipitated  By  water  ;  after 
IvhVph,  thip  li(jiior  retain}!  50R»e  gluten  and  colpuring  ex- 

tMct,* 
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.  Analytical  J^fa;it^ents, and  C^serpatfons  onXa^.    2%^ 

tr^ct,  which  JiO^y  l>§  pr^cipitate4  by.  saturating,  the  acicl 
-with  an  alkali,  and  by  subsequent  boiling.  \\    _  ^  ^ 

.   ^For  the  reasoQs>;^above  stated,  it  would  be  diffic^^^^^^ 
effect  a  conaplete  solution  of  lac  by  meansr  of  acetic  acid  ; 
but  this  nriay  nevertlieless  be  advantageously  employed  in 
analytical  operations,  when  alternately  used  with  alcohol* 

9.  A  satu^atied  solution  of  boracic  acid  in .  .wat6r  dis-  . 
solves  the  colbyrii^g  extract ;  but,,  as  the  effect  does  not 
.surpass  that  of  water  alone,  we  may  conclude  that  lac  is 
little,  if  at  all,  acted  upon  by  boracic  acid. 

Ir^.  It  has  been  already  stated,  that  sub-borate  of  soda 
or  borax  h^s.  a  powerful  effect  an  lac,  so  as  to  render:  it 
spl^ble  in.  water;  and,  as-  the  preceding  experiments 
prove  that  boracic  acid  alone  scarcely  acts  upon  lac,  th«re 
i^  ©iVery  reason  jto  believe,  that  the  exeess  of  soda  present 
in  borax  is  the  active  substance  ;  and  this  conclusion  will 
be  confirmed  b^.  tjie  results  of  subsequent  experiments 
n^de  with  tljti^  alkalis.  .  ' 

In  order  to  render  lac  (especially  shell  lac)  solubl«  lA 
water^  ^Ijoutj^^  o^  borax  is  necess^ary ;  and  this  may. be 
pi:eviously  dissolved  in  the  water,  or  may  be  mixed  and 


added,  too^ether  with  tlie  lac. 


Th<6  best  proportion  of  water  to  that  of  lac  is  18,  or  20 
to  1.  So  that  20  grs.  of  borax,  and  four  ounces  of  watcjr^ 
-^re^  upon  an  average,  requisite  to  dissolve  100  ets..  of 
shell  lac  ;  But  more  water  may  be  occasionally  added,  to 
-supplylthe  loss, caused  by  evaporation  during  the  cligjSSK 
Vion,  which  sfiould  be  ni^de  nearly  in  a  boiling  heat,      . 

This  solution  of  shell  lac  is  turbid,  and' ot  a  reddisii* 
brown  cqlour  ;  when  considerably  diluted  with  water»ancl 
agitated,  a  weak  l^ather  is  formed  i  it  is  decompjMjed  lyr 
acids,  and  the  |ac  is  precipitated  in  yellow  fioccuti, 
which  do  not  ^ippareiTtly  differ  from  tlie  Jac  origii^liy 
^mpleycd. 

N  n  2  The 
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dap(Miai;com  compound,  wbicb,  being  ased  as  a  varni^ 
^MT (Vehicle  for  colonial  becoraes  (#ben<i}r}^)'d£ffioakly  so^ 
ktble  tin  water^  >  although  this  was  tb^  Hqaid-  etnployed  ^ 
i(>rm  the  soldtiion.  .  :  ^v 

A  white  thick  scum  ci'^ereain  colleoti!(m  tbesurfaee><0f 
^his  liquid,  after  it  has  been  suiSbrbd  ixk  Eemaan  tranquil 
for  BQsne  time,  and  is  found  to  be  ]jrod«i)eed  b)^  aisortrf 
rn-ax^  trhidi  I  shall  more  par ticulafly'  notice' when  tfab 
analyses  of  the  varieties  of  lac  are  described  :  but^  -inithe 
.prfesent  case,  this  wax  appeared  in  sonje  degree .  to>  be 
converted  into  an.  almost  insoluble  soap  by  the  alkali  of 
the  borax,  and  may  be  regarded  as  the  princij^mi  caufiie  of 
li»  turbidiiess  of  the  solutton.  '  '    .    : 

'  1  Ai  The  lixivia  of  putfe  soda  and  of  carbonate  of  soda 
completely  dissolve  the-difiorent  kiilds  o€  lae ;  knd  'thnse 
solutions  exactly  resemble  those  formed  by  means  of  bo- 
rax,  excepting  that  they  are  deeper  coloured. 

.  Raliier  less  tJ|ftn,.f^of  carbonate  of  soda  is  required  to 
dissolve  shell  lac  ;  and  this  solution,  when  dried,  is  soonet 
'^ected  b}^  damp  or  water  than  the  sdUitidft  pr^pired  ^ 
IJorax.  ^    '  ^     ^  '  ^    '    . 

12^*  Lixiviumi  of  pure  or  caustic:  potash ^^  speedily  ciij- 
sblvei  the' Varieties  of  lac,  and  forms  saijibfiace^us^olu- 
tions,  simtlar  to  that  in  which  borax  was  etnpteyeS,  ex- 
clusive of  the  colour,  which  is  deeper,  and more^p- 
ptQachiwg  ta  purple.  ',    ;  -       ' 

Lixivium  of  carbonate  of  potj^^h  extracts  a  great  part 
of  the  colouring  matter,  but  does  not  form  so  completqi  a 
ai<Suti(1o  oif  the^  entire  ^b^tanee  of  lac,  as  wiien  puf6*pt{t- 
ash  ts^rriplbyedi  —  ..  .•  ^   .      ..   ^„:\.^':.. 

The  al>oHre  aHcaiifie  scikti4>ns,  by  repbse,  afibrf-'thfe 
wiiifett  iSoa^  ^bick  !ia»  been  tnentibrie^t  a^^  atids;  Ifer- 
ing- added  to  tliese  solutions,  and  fe^  tbatr  forthed;/b|f 
^'•V-  -  borax. 
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borax,  pr?e«ipi^tBD!bbeciaoiin'k>fk>cboi^trisbate  a 

yellow  oar  buff  ^eolc^V'^.-AvbiteiU  pr^bipiCatej,  wb 

becotnes'fii^lar  toftfae  facrorigiodlyf:  employed.    -If^  how* 

ever,  ah  alkatime>soldtie«]'ofvi&heilikui  (prep^reci,  fcrrinl^ 

stance,  with  soda)  be  gradually  dropped  imto  a  soffiieiBm 

quantity  of  itluriatioacid  dihited  with  aii «qual  pfoirtion  of 

;water,  and  niearfy  heitied  to  the  bcAling  poiht,  ahd  tf 

after  boUilig  tb^  whole  for' about  one  hour  tte  ooagulum 

he  separated,*  and  the  clear  liquor  be  catreCuUy  saturated 

iiviitfa 'sodav  aiid  iigaiii  made  to  boil,  a  sinali  quantity  of  a 

iijbGctilmit:  precipitate  is  obtained,  which  \va3  found  to  be 

axialo^Dus  <ito  ^precipitated  vegetable  gluten,    combiDed 

Ssrifehtaonle  of  tht?  cdouring  extract.  ■    '      ? 

13.  Pure  ammonia,  and  carbonate  of  ammonia, .  reiu^ 

jdiLy  dxst  upon  the  colouring  matter  of  lac,  biitl  do  inot 

eotdpl^tely  diskd^e 'the  entire  substance.  '  j  ') 

•  .   i    "■  ■    .  •.      -■•..-■  .        ■  "    r,  •..rii'-o>. 

TO  BE  CONCLUDED  IN  OUR  NEXT. 

:.'    ^'^■^^  i"'-^    '^   ii- ' ■■^.       ■     -    i-r-iitAiJl- 

'  '  .'     c     V  .   -      :i.     '^  !    ^    ■  •  .  ■  -     '        'I  !'    .b 

0s^r;o0jfC{nfi,  Qf^,£iajaU,  and  on  the  Tmnsitio}\ /royfk  ,tf^ 
vitreous  to  the  stony  Texture,,  which  occurs  in  thcg^:^ 
^^.^u^l  *,Ji^rigfiV^ion  (if  vulted  Basalt ;  with  soim  Geplo- 
_:,g,U'al.^m^r^fi^'  ^^^  ^  Letter  from  Greqory  Watt.» 
,,£sq..  ta  thf  JUght  Uommable  Ch arises  Grevu^le^ 

\r.:F,jt.s, "...  ,. .  ...  .„.  . 

From    the   Philosophical   Transactions  bf  the  ! 

^'-'\  '-  Royal  Society.  ^ 

X  HE  Jnc^pqrt^t  geological  consequence*, that  seenQL,,^<%- 
dud  ble  from  the  changes  of  texture  developed  by  Sir 
Jajji^A  Hull's, T^y  judicious  experiflienu  on  th<9- regulated 
ca;^ling  of  jipglted.  basalt,  induced  me  to  att^pt  a  r^p^ 
^t^on  of.^thefU:;,;  sx^m^  t^me  ^fter  the  publication, of, fc^s 
/x^'it  J  interesting 
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S/JS      Ohservatiofis  ^  Behalf y^  fl^^f^  ^  Transition 

interesting  and  ingenious  Paper  *.  I  Ijelieye  that  for- 
nienv  1  had  tb^  hoi^our  of  shpwing  you.  some  of  the 
results,  of  my  iniperfect  and  diminutive  experiments, 
"which  only  served  to  afford  additional  proofs  of  the 
transition  from  t^e  vitreous  to  the  stony  texture,  which 
takes  place  in  the  gradeal  refrigeration  of  glass.  Cir- 
cum3tances  have  prevented  my  resuming  tliese  infestigar- 
tions,  till  it  lately  occurred  tp  me  that  sowietfiing  micHt^. 
be  learned,  hy  exposing,  to  the  action  rf  heat  ami^ph. 
Jareer  mass  of  basaltic  matter  than,  as  far  as  I  am^  in- 
formed,  had  ever  at  one  time  been  subiected  to  /ex- 
periment. 

One   of  the  common  reverberatory  furriaces  used  jn 
irpn  fo^nderies  for  the  fusion  of  pig  iron,  was  stronffly , 
heated  by  a  fire  maintained  for  several  hours,,    .^bojat^ 
seven  jiundred  ^v eight  of  amorphous  basalt jjher<^  called, 
Rowley  Rag,    was  broken  into  small  pieces,  anddepp- 
sUed  gradually  on  the  elevated  part  of  the  mterior  of  the 
furnace,  between  the  fire  and  the  chimney,  fromwhcnce, 
as  jt  melted,  it  flowed  into  the  deeper  part,  in  \yhich,  m 
"  orcjinary  operations,  the  melted  iron  is  collected^.    It  was 
abserv£^  by  the  persons  attending,  that  it  did  not  re<juire 
half ^  the  ,quantity  of  fuel,  to  fuse  the  basalt,  tliat  would 
l^ave  been  necessary  to  melt  an  equal  w'ei'ght  of  pig  iron. 
When  the  whole  was  melted,    it  formed  a  liquifd  glass, 
rather  tenacious,  from  which  a  larsre  ladle-full  was  taken, 
wl^jchj^  on  being  allowed  to  cool,  retained  the  charge tp^s 
of  perfect  glass.     The  fire  was  maintained,  th9ugh  with 
gradual  diminution,  for  more  than  six  hours  '^  after  whjch 
time,  the  draught  of  the  chimney  was  inter9epted,' tfie 
surface  of  the  glass  was  covered  with  h^kted  sand, .  and 

*  Published  \\\  the  Tra^sactigm  of  the  Rojai  Society  hi  Edin- 
biirgn,  Vbr.  V,    '        *  '^     r   ^    .  ..    .►^>..  .  .*    •-, 
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^Jrom  the  viireoiis  to  the  siojri/  1texiure,lii!c.  '      ^^ 

the  furnace  was  fflled  with  coals,  which  were  consumed 
very  slowly.     It  was' eight  days' before  iHe  mass'in  t'lie 
furnace  was  sufficiently  cool  to  be  extracted^  and  even' 
then  it  retained  considerable  internal  heat, 
"'ittieform  oiF  the  mass,  being  given  by  the  bottom  of 
the  furnace,  was 'considerably  irregular,  approaching  to 
thesiiape  of  a'Vi-'edge  whose  lower  angles  were  rounded.' 
It  t^^ais  nearly  three  feet  and  a  half  long,  two  feet  and  a 
Half  wide^  afeoiit  four  inches  thick  at  one  end,  and  above 
eigbteeh "  inches  at  'the  other.      From  this  diversity  of 
thicltness,  and  from'  the  unequal  action  of  the  heat  of  the 
furnace,  too  gre^t  an  irregularity  had   prevailed  in  tho 
refrrgeratlon  of  tbe  glass,  to  permit  its  attainment  of  a 
bbrno^eneous  texture.     These  circumstances  might  pro- 
bably'have  been  counteracted  by  better  deviled  precau-r* 
tioris  J  but  the  inequality  of  the  product  is  not  to  be  re- 
gretted, since  it  has  fortuitously  disclosed  some  very  sin^ 
giiliir  peculiarities,  in  the  arrangement  of  bodies  passing 
from  a  yitreous  to  a  stony  state,  which  might  have  re- 
mained uoobserved,    if  the  desired  homogeneity  of  the 
result  had  been  obtained.     I  shall  now  endeavour  to  de- 
scribe t1ie  various  products  of  this  operation  ;  and  I  shalt 
also  suboiit  to  your  consideration,  some  remarks  which, 
apjiear  tx>  me  to  arise  naturally  from  the  phenomena  I 
have   observed  ;    premising    that,     except    where   my 
opinions  are  supported  by  tbe  unequivocal  demonstration 
of  facts,  I  offer  them  with  the  utmost  deference  to  the 
decision  of  more  experienced  and  judicious  mineralogists 
and  geologists. 

It  may  be  prpper  to  give  a  concise  description  of 
Kowley  rag  itself,  before  I  consider  the  products  which  iL 
yields  by  igneous  fusion.  This  species  of  basalt  is  fine- 
grained, of  a  confused  crystallized  texture  ;  its  fracture. 
iy)iqveu  in  sm^l  pieces,  gonghoidal  in  large  pieces,     hs* 

hardaess 
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-^ito      Oher^Htans  ^n  Sasttt,  and  on  the  TS-ansttim 

iiitSfiesi  supefiorlo  coitamon  glass,  but"  inferior  to  feld- 
^Bpar.'  Its  tenacity  considerable.  It$  action  on  die  mag- 
"netic  needle  strotig,'  but  without  signs  of  polarity/  Its 
specific  gravity,  according  to  my  trials,  ^.86S.  Its 
general  colour  iron  gray,  Approaching  to  black.  "Itfe 
^aque;  aild  it  reflects  light  from  a  number  of  brilfiant 
^ints,  some  of  which  seem  to  be  feldspar,  and  others 
IkMTftblendfe  ♦:  ' ;  -; 

*  1st  This  substance  i^  easily  fused  into  glass,  who^ 
texturer  is  completely  vitreous,  with  few  air-bubbles.  Its 
A^ctnre  undalated  conchoidal.  Its  hardness  superior  i:p 
feldspar,  but  inferior  to  quartz.  It  possesses  scarcely 
Hfy  action  on  the  magnetic  needle.  Its  colour  is  hlick'. 
iR  is 'nearly  opaque,  being  translucent  only  in' very  tl^ii 
mtgrAents. '  Its  specific  gravity  appears  to  be  2.743. 
''iWV  Tlife'  tendency  towards  arrangement,  in  tlie  par- 
Ucl^^  bf  the  fluid  glass,  is  first  developed  by  the  forma- 

§i^  'l.T^ie^rdgstone  ha$  been  accnntely  andlyMd;  by  Dr^  Witbeiiiigf 
'/j^bqf^uiHl  t)iat  ,iOOQ  parU  of  it  <onuin«d,47$.paiU  .9/1  Ailicf^^ 
*f  ^^rilp,,3?5  argillaceous  earth,  and  SCO  calx  of.  iron  ;  \fut  thia  Jriin 
**  seems  to  me  to  be  in  a  very  small  degree  of  calcination,  from  the 
**^dark  blue  colour  of  the  stone,  from  the  fusty  colour  it  assunves'on 
^i)em^  Exposed  to  a  farther  state  of  catci nation 'by  air  and  Wat^;'KS^ 
*f^TTF^dni  thle  hiagnetic  property  of  the  mountdlns,  ivl^ehs  as'Dr.-'Pli^ 
^i>l9ieit«<^  tumed  the  needle  &*  from  its  propel  dieecriott^  TkiinfaQB 
yj|etic  (property  has  since  b^n  observed  in  several  basaluc  mo|uii^i$^| 
•*  j^riiQulajrly.-  iq  the  Giant's  Causeif  ay  in  Ireland.^  and  very  ren^k-. 
'/ably  in  a  basaltic  eolumnar  mountain  called  Compass  Hill,  in  the 
^  isTand  Cannay,  one  of  the  Hebrides,  described,  by  George  Demp- 
••"^ster,  Esq.  ini  the  Transactions  of  the  Society  of  AtitJquaries*  rflr 
"  Scotland,  Vol.  1.'*  See  Mineralogy  6f  the  Soiuh^weat  fM^  ^ 
SMk^idshiKt) 'by  James  Keir,  Esq.  RR.$.  publithed  in  Sba>Vs 
Iftfltory  pf  SiaiF<>rd4hi|f«,  Vel.  L  ..,,,.,   .  j^4> 

^ Mf.  l^irwan states ^he. specific  gravity  of  Ij^vylfy  xag»  which heefdl^ 
/frrUite,  at  S  ^48 ;  and  assigns  its  meliing  point  at  ^8"  of  Wedgwood's 
pyromeKr.    "  "  ^  >     ^    .      '    / 

*     ^      "*  tipn 
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^  Jr9^^M(rem.  to  the  Oenjf.  Taifut:t^%p%  -     ^. 

spherical, _T)ut  .sQiustimes  ^loogated,  .and  .Tvbich  ^xp. 
.thickly  di«s^.inu)at,ed  through^  the  mass^  The  cpjour  ^ 
these  glabules  i$ .  .con$iclerabLy  lighter  .tb»n  that,  of  t^. 
fr\^  ;  ^tbey  are  commonly, grayisb-browni  scrnietim^s  ii^r* 
cliuiagt^^  chocoUte^  brown,  ai)d,  .when  they  have  beei^ 
forHied.neartbeJo(tei:ior  surface  of  the  cavities  m  .^ 
glass,  they  project,  and  resemble  a  cluster  of  ^mall  see<clt. 
Their  diaiuetev  lately  exceedi^  a  liuQ,  aud  seldoin  attains 
tliat  sizej,  as,  \i\  general,  tbey  ^resO  nea.r  to  o\)e  anoth^r^ 
that  their  surfaces  touch  before  they  can  acquire  cousin 
durable  magnitude.  In  the  process  of  cooling,  tbejf 
ac^pt  their  fqvm  tp  their  coniinQd  situation,  fiUnpeverj^ 
interstice,  and ,  finally  present  .  a  homogeneous  body, 
wholly  unlike  gli^ss,  and  equally  unlike  the  parent  basalh 
When  the  union  of  the  little  glebules  has  bee4i,  imper- 
fectly effected  I  the  fracture  of  the  mass  indi^at^s.\|} 
structure,  by  numerous  minute  conchoidal  fractures^; 
K^hich  display  •  the,  form  of  each  globule.  Uutj  if .  fhe. 
airHmgemefit  lias '  extended  a  little  farther,  alji  theie  subr 
divisions  are  entirely  lost ;  the  mass  becomes  perfectly^ 
compact^  has  ^n  even  or  a  flat  conchoidal  fractvtre,  ijj 
|[^arly..9f  the  same  hardness  as  the  glass,  is  Q^jnmopdjl 
^  a  c)iQC9Ut;^.coloury  graduating  into  a  brownish-bkdcy 
aHndtht  in^ansit;  of  th^  colour  increased  in  proportion  tc[ 
the  degree  to^wrhich  thd  arrangement  has  extended.  lt$ 
aspect  is  rathter  greasy  ;  and  it  much  resemble*  some  Va-s 
rieti^  of  jasper,  .in  the  compactness  of  its  texture j  an^ 
in  its  opacify.  Its  magnetic  action  15  extremely  feeW«#' 
fts  sp«K;L6tt  gravity  appears  .to  be.  2.93^.  *        ' 

^.  If  the  moss,  were  now  rapidly  cooled,  it  19  obviottf^ 
thai  the  result  would  be  the  substance  I  have  jtist  ^ 
scribed ;  but,  if  the  temperature  adapted  to  the  farthc^ 
arrangemeiKf    of    its    particles    be    continued,    another" 

Yptl  yi. — Second  Shriks.  O  o  chang« 
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1^"     OhsfHattomoh.  Hfusaffy  mV^&ri'ihe'Ti'AnsttidH 

change  is'  ithm^^ate^y  fcdnitfietlCeA/  by  tfce  ptbgfdss'  b# 
which,,  it  ac(|Uires  a  more  stony  >eitui*e,  much  gVeater 
tenacity,  and  its  (36lSiir  deepens  as  these  changed  advance, 
tl'n  it  becomes  absolutely  black.  Sbmtt?me»  t&is  altera- 
tion is  effected'  by  a  gradual  tr*ansffion,  the  limits^  of 
^lilTicb  cannofc  be  assigned;  btit  'tnore'^  getieriBy'  by  4he 
ftrmatiofi  df  secondary  spheroids,  in  the  heart  ttf  the 
^ofnpacV ' jaspiJeoiis  substance.  These  sphero?d^  dtffi^ 
Issentiafly  froni  tho^e  first  described  ;  the  centties  of  theiir 
fermaiion  'are  more  remote  frorti  each  dther,  aftd'tftfeir 
ifnagmtlicle  is  proportib'nably  greater,  sotnetimes  eitetirf- 
ing  to  a*  diameter  of  two  inches,  and'  sfecjfrtid^'  dtily  td 
fe  limited  by  contact  with  the  peripheHe^  (tf*  6tKW 
Spheroids.  ^  They  are  radinted,  V\-itTi' dfstinct  fibres; 
sometimes  the  fibres  resemble  those  of  bro^h  ha^io^^iaefi^ 
atid^ sometimes  they  are  fascicubted  irregufa^ly;  scf-jls  to 
'fee^  ^ery  simildr  in  appearafrce  to  the '  argillaceous  oftitk 
6res  rende\*ed  prismatic  by  torrefactioiiL  '  They  are 
generally  well"  defined,  arid  easily  ^epBfrabte  frbfh  the 
fniass  they  are  engaged  in  ;  and  often  the  fibreii  dWdfe  {ft 
equal  diMaiicieS  from  the  centre^,-  so  a»  to  detach  po^tiotA 
^t  tW  sphdrT6id  in  concenti'ic  c^ts.  »T}ife '  rittins^i^drse 
ft-iafctiire'cif  the  fibres  is  compact  imd  filite  grfeiiwsd ;  tfa* 
(fc()t6ur  black  ;  and'  the  hardncfss  Somewlttft  iltfetiof  to 
ftiat  of- the  basaltic  glass.  Whew  two  of  thfr"^bteflt)*t 
iblfne'intd  contact  by  m-utual  etilargement,  no  tntefOiix'. 
liire  6f*  their  fibres  seems  to  take  place ;  they*  appoair 
lir^GaHy"  inipenttrable,  and,  as'  neither  caa  pen^trat**, 
i)hih  are  (iomili^sed,  and  their  Kmits  ai*e  defihad'by  k 
pldne,^  at  wbicb  a  '  separation  readily  takfe»p}4ce,i^rra 
Ijkcli  dt  the'sides  is  intested  with  a  rusty  Gdloiii^.  Wteh 
seVerd '  spteraids  come  in  contact  on  .the* same  Ifet^t, 
fcbj  are' fortxred  by  ihuttial  preesuiis  into  ^pnetty^r^jdrtr 
pi-isms^,  ^v^ldse^(fiVifl09i  is  pdf^ctly  deftnect;  and,  wfc«n  » 

sj^eroid 
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^Jieroid  i^.  suifp^Ojde^  ^pif  .3.11j^^i(|es. b^  others,  it  is  com- 
pressed ipto.;ari  i^rfigp^r  .pol.y Wrop.  /"'^   ^  \  '^^  vt:^^^ 

.4tb.  The  traiisitioi)  frQm  this  (ibrous  state  to  a  different 
^P'4?ac>w^t^.j?Bfi»^  tp  be  m^  rapid  j^  for  the  qentre  ^f 
f?pst  of  the-spherqid^  l^ecpini^s  coiripact,  b^forf  they  at-  . 
ti^jp  the  diameter.  ojF.half  ,^u  inch, .  As  thp  fibrpus  sjtruc-  , 
^Wj®  RTPRftgate* ,  itself  by  radiating  into  the  uiiarranged 
£a9f»,  thepQiPf»act  nucleus  which  supplies  its  plgce  era- ^ 
^u^yy.e^tj^nds,    till  it  fiually  attains   the  liifiitji  of  thp  . 
^pjagrpidf ;    4nc}   the ,  san;ie    arrari|fement    .pervacles    die. 
W^jtt^  cp^npfj^^^ded    between   them.      The  mass   has 
jjo\«-:^s^u^j^(^^;^.  compact  stony  texture,,   and  possesses 
gfiW^  tq(3^a<^$y;,  ..It&  hardness  is  somewlja^t  inferior  to  .tha^^ 
of  tl^Q  glafi^  f^^^  which  it  was  formed.     lt$  action  cm  tne 
TOigft^iq    p^edl^?    is, very    considerable..       Its    specific 
gf^ity,  j$  2»,938«  .  It?  colour  is  black,  jncliniqg  tpsteej 
gr^:,  it,  j^.ahsrpl9.t;elyoparque,  and  only  reflects  ji^li 
frpn>a:few  miflute  points,     Thoug[h  th^  divisions.be- 
liVee^.tJlP  §phftwds  are  rendered  iijjperceptibje^  to^  the 
<iye>  ,they>^T?^  p^  obliterated,   and  their  rusty ^J!^rfaces 
ftr«  often. di^lqsed  ^y  au  attempt  to  fracture  the  mass,,^.^ 

4thr  jA  co^^muatioo  of  the  temperp-ture  favo.ur^feje^o 
utragg^mcnt,  -speedily  induces  aqother  change,..,  ,Tbe 
.tieijiur^. pf.  tfe)  pi^$s  becqmes  more  granular,  i^s  colpu^-,. 
It9k$hej:  mo««  gray,  ^ntl  thi^  brilliant  poin^f  Wgf  v^ 
miiHse  num^^rous:  nor  is  it  long  before  these,  brillia^xt 
ijftQ|e^}e^  irren§e  t^hemselyes  i^to  rog^^ar  fjufm^;^  if.lj^ 
iSndiyfi  tb^'  whokt  mttss  becomes  pervaded  by:  thjin-  cj:y|- 
^ajjioft  IpEliiljilP;^.  whi^h  inter#sot  it  in  every  direction,  ,^n^ 
^gm  |yr4;5ectipg  ^crystals^  in  the  cavities.  Tke  liAfdne^s  of 
.t1te/teasis<,8eRi|js,to-cpatinuei  nearly  the  sauie ;  fejUt.the' 
/»gSrpg«|fibacti9^i  %i  t|iej>^4s,  and^^qf  .th^  tn?J;>efj^e^,cry5^. 
"*lte^iAiN*(^  4p%gftetic:  gieedJe,^  ja^  Hro4if  iflpMy;  ii«Vi??^. 
J<r«IlpeaiSiitp  ^jo.iJj^s^  s,^^}?:F?^arity  'y,  ^^j»Snnt^Jxf^f 
licit.w.:  O  o  2  men£s 
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isf^OjBewh^Tifiiereasdd,  as  it  is  oojt  r^.^^i©.^  'Tfce.  crystals 
contained  in  it,  when  examined  b^  a'dor^icroscopev  appear 
tOjbe/fo^jc^U  of  «li^odfer  prisnus^ .beariy  mctanguJar»:t^- 
injii^ted  >by  plaiicis  perpendkutojto  >the  iteis  ;  /they  are  i 
cj§i.PQ|r^ljr-hrilli^nt  j  thfeir  colour'  isJ^re^i^luWack  ;  thfeiy:  - 
aire-bardfr  thaa  glass j  and  fusible  at  thb  blfcw-pipe  5=  they 
arg /Suspended  by  the  action  of  a  magnet.'   They  aro  ^ 
ar^^aged  nearly  wde  by  side,  but  not  acctimulated  in 
thifek^iessf,  so  tbattbey  present  the  appeaa^aiice  of  broad  . 
thjji  laming  5    they  cross  one  another  at'  all-  augles;  hui 
ilstJ^-y^  QH  nearly  the  same  plane  ;    and  the  lamina  thus  > 
formed  is  often  three  or  four  lines  long,  ami  from  a'line 
fo^^'linei  and  a  ha]f  broad,  but  extremely  thin^*,  c.       * 

iJ^pefJ^s  obvious,  that  an  equalized  temperature  would  : 
h^m  l:^eiiHlered  the  whole  similar   to  (Che  wbstanoe  last 
de«aribejd->  and  it  may  be  fairly  inferred,  that  by  ^  conw  - 
tinBft^Qr.gf  heat,    the  minute  crystiils  wiwdd  have  been 
•aiiiigjsi^f^ted  in  their  dimensions,,  by    tlie   accession  of 
iiillUjpiife^:  litiH  engaged  in  the  basis,  or  bey  tb©  \lfiion;<£ 
several  crystals,  till  they  acquired  sufficient  maffnitudo 
for,  tneiV /nature  to    be  absQlutely  determined,  by  the. 
U5.ufl,mibdes  of  investigation.     It  is  probable,-bowe¥er^.:, 
ffl^ucb  |)recajations  had  been  taken  as  nii^ht  haV©i«^j  - 
cm«d  this  dejgree  of  perfection  in  Ihe-  ulti^i*df  r^itflt,  " 

t  *^t  toy  be 'Observed,  that  ihe  cavliies  which  ejtlst^^Vi'  iW  gtass*^ 
ardf  ribe©b?TYcTaicdf  during  the  subfeqirent  pfoceife^es'Mhwjh'i^eir  in^'  * 
tcAbt  siitfarces  undergo?  some  change.'  The  W»r?ute  globul^k^  fife" 
formed  often  bepbipe  prominent,  and  project  into  the  cdviiie^i  'ThesV'^ 
(nifiiVte'  potrtts  are  soon  obliterated  by  ihe  lar^re  diirves  of  the  fibrbu?*'' 
spKeWids,  Which  give  a  mamellaied  Forrp  to  tfi'e  'iriieriok' o^'-iiwr''" 
cavkfes;  atltf;  wlien  the-crysiaTs'  are  genci'afet!  'ir?'^fHe''h^^«X]^^tW^' 
shotit  itit?(5r  80ufciyrthe^  ckvkfe,  nndtfne  ikm'S^i'ffi  tbclr'  brlttlatl"'^' 
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tfrnt-tte  mass  wirfld  Wiiy  have  'extot*f«Ji"an  tittif&i^fii^i 
a^ect,  iiwi  ihat  <ltbfe  interesti/ng  initili^f^hftftK^lntoi'^Jc^^a^i 
nottaive  been  dflfCDvepect  ^./ :  '":•-'  icv'"  ,*:  :;;  bxusmn:^ 
There  are  some  cbttsideratians  f^liioh'&ptpdat'ia^t^a^' 
pjatial  explanation ^bf  thefwrti^luSU^  of  tbcJ^tebideii9^d''r^ 
ofthe*racliatedr&ph$9«^;Ms;  It  Is  w^H  i£soe¥taTtied^  thtiPlf^lt^ia/fi^^ 
is  ariitted 'by  iiUbodrbs;  in*tl)eir  <ihang^  fro*^'^d  "gkst^QtA— 
to^acfloid.Sate/'^nai  also  in  theii*  chamg'effbm^a  fl^M*»lt^^ 
soffel-btarte;  It  46  feasanable  t6  suppose,  ttiat^befieiri^y^-^ 
alsa>  bef emitted  in: tliose  changes^f  arrawgeififca^wtHii^^"' 
aflfefii  the  ifttel^fea^textllveof  a  body,  after  it  h^  attaiinrf-* 
an  fi[ppaTeT>tl}r  ioliidr  5tate.  That  a  succession-  9f  ^twch-i^ 
changes  does  iactuaHy  take  place,  appear^  ti>  nit  dei^ft'-i^^ 
strated  by  tfie  appearances  I  have  dfes^'ibed/  itVd  by  iYkT^ 
inbmfts^  :x>f  specific  gravity,  which  feeems  fo  k^p^faA 
with'tbedntefnal  changes  of  the  substanee;  Itwi><li(*d  i^^ 
pear/ithat  thefee  changes  are  caused  by  a  |gfajd(iifcdil69fcsf> 
nuttjori  of  tehipeTature,  which  permte  caftail^  faw:P«d4llff^^ 
duoe  peculiar  arrangements  among  the  partlcfes^^fflgj^^ 
glks^;    When  several  of  these  particles  ent^fei^-  itfto^ufcfir^ 

*  In   this  and  the  succeeding  paragraphs,    the  worid  molecule  it 
us^d  in  the  sense  assigned  to  it  "by  Hauy  and  Doloraieu,  and  is  under- 
stood ^f)' represent'  the  peculiar  solids,  of  definite  compos!if6tt  SfiaW-*'^' 
vatififele  fwrm,   the  accamtibiion  of  which,    forms  the  ef^tilif'^t:. 
mineial  wibetjkncefl.    Suth  molecules,  preserving  their  fdrroattd  thiRT! : 
essential  characteristics,  inay  be  extracted  from  most  crystals  by.me- 
chapifCal  (Uvis^Uji  .and  noay  be  snhdivided  as  far.a;s«o>ir.8e]^ea  4i^n:nF 
cog^njise  ihenj, ,   Thaugh  we  cannot  by  mechanicai  r?)^aj93M  di^»;ff|lj, , 
divjdci  them  into  their  elcfneniary   panicles, -we  are  emble4>Q:?ff"?<»tj ,. 
thi^s  by  chemical  solution,  the  only  j)0wer  to  which  tbeiriaggr^^aiiqp,  - 
^  yields.     It  will  be  evident,   from  the  observations  that  foUi^w, -ihatfj   ; 
am  inclined  to  adopt  tlie  ingenious  idea  of  Do]fimieM«    )hat  ;n>anyf./ 
app?^i[eptly,hoin<)^neou8  rocks  are  compounds  of  ihtf -miftv^^e  fu^kh.- 
cu|e^  of  several  species  qf  minerals;  and  4bat,»  where*  Siiit^sW^QPn'^ 
portunity  is  given»  these  will  devdlopeihemselvw  by  the  formatigp^f,. ' 
(h^r  secuiiar  cryst^b. 

new 
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i^^bQnjd  pf  assq^iation,  tjipymust  form.a  minute  ppip.t) 
from  which  htat  inu$t  i^sue  .in  every  cjirection.  That 
heat  will  gradually  propagate  itself,  till  the  temperature 
of  the  glas§  is  equaliaod ;  and  thert  the  recurrence  of  the 
cijjQumstencee  Avhicb  indu^e^  the  first  p^tich^Xoj^i^-_ 
rjing^,  will  cau^e  other  particles  to  ^T^g^jalso,  which 
the  attraction  of  aggi^egation  -will  disppjse  );ou)[i4.  f.h^  {?.9?^^j 
fjr^t.fQrjned.  :A  secgnd  emission  of  heat  .in  eyjery^  (Jir^c- 
tioii  will  t^ke  pj«^ce  j  the  teijfvperatiir^  ^  Ayill  ^^^in  l?e 
^iiaiized  j  and  again  a^nother  concentric  ,copt  of  arranged 
paxtkles  will  apply  it&elf  to  the  little  ^Jobuje.,  BuJ*  at 
tbe  'time  when  the  central  point  of  this,  globule  |W^ 
fjffjraxcd,  theequality  of  tepaperature,  in  the  mas^  of  gj^^ss^, 
vould  probably  cause  a  number  of  similj^r  ppints^tob^. 
g^h^al^ed*  The  formation  of  each  rau^t  proceed  in  .^,si- 
n^ilair  (paQuer  to  what  I  have  descril^ed,  till  their  surjfaces 
tc^iiph^  ,*pd  all  the  glass  be  converted  into  the  same  sub- 


»j^  .Th|^sp  globules  ^re  therefore  formed  of  concentric 
Sf^'^^t  ^^^  ^^y  ^^®  *'^^  radiated.  Every  one  nayst  havj^ 
remarked  the  connection  that  almost  uniformly  exists;, 
between  the  radiated  structure  and  the  formation  by  con- 
centric co^ts.  There  are  few  radiated  substances  which 
^ejiof:  divisible  into  concentric  fragment^;  and,as,  ^ew 
omicentoc  arr angeifieota  wUch  SLr&  not-Kadiated^.  Of  .tli9 
ftnitf^  It-may*  be  sufficie&t  to  fiientioA  hE^ianai^itefr^  oft^be 
»i6oind ,  calcareous  stalactites.  The  teflrdency  tto  tW  tttrtorf 
ST  structure^  may  perhaps^be  produced  by  the  racKaMcifi 
^f  the  (^mitiecl  bt^at  j  or  moisture,  if  the  solution  $e  aque^ 
oJiS  hi^d  thf^  4ivisiqns  of  the  coats  will  .^t^raUy  t^^ 
j^Lace^tfthoae  {^isises.  m  the  a£;cUctolaiUaQi;  gf  pUiid^f- 
«i»bh^- ttii^  momentary  efiitfimH:)  e£»'  hfm^'flieaaMaifit^P'ii^ 
aiicedf^^./\.  ';■    '  :'  \  '    '■  "•    ••  •  "  '•^-^^•'^^^^?-  -  -•■"'■  '^■' 


■r*  V-.' 
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/hfuuies  respecting  the  tinning  of  Copper ^  Ptwter'y.covi 
Pottcrif.    By  M.  Prctust. 

(Concluded  frofw  Page  fn.).  /  , 

iVl.  FOURMY  has  published,  in  the  Journal  de  ?hy^- 
sl(|ue,  vol.  LV.  a  meuioir  on  glazed  pottery  and  other' 
baked  eanhen-\vai-c  *.  ' 

I  freely  confess,  tliat  if  I  was  extremely  well  pleased^ 
gn  perusing  that  memoir,  with  tlie  theory  which  it  has* 
given  us  of  the  product  of  our  arts  in  this  line,  I  afscr 
saw  with  much  pain  that  it  has  lost  a  little  of  its  rtterit' 
by  the  exaggerated  opinions  which  it  contains,  and  wlijctf 
want  that  rigorous  accuracy  from  which  a  disinterested- 
•iuthor  ought  never  to  depart  t-  *' 

*  I  do  not  see  how  the  author  can  justify  himself  front 
tne  charge  of  exaggeration.  He  condemns  Without  ex^^ 
ception  every  hind  of  pottery,  the  English  as  well  as  thi^ 
rest,  and  assures  us  that,  not  to  mention  their  other  de-* 
fects,  which  are  not  inconsideraWe,  it  is  sufficient  that 
flieif  glazings  corttain  metals  to  render  them  more  orlds^ 
dangerous.  '■ 

.  *  See  the  fourth  valume  of  the  present  series  of  this  work,  p.  141. 
f  M.  Proust  tran'scribes  here  several  passages  from  the  memoir  of 
5l.  Foiirmy.  This  memoir  is  too  ^ve^  known  in  France  for  it  to  bfe 
ittbessaiV  lo  insew  them,-  and^he  nicfir*  so  as  ihey  are  sufficiently  indl^ 
ftttek  by  the  critical ^sicamlfiaiion  which  foHowe.  It  \tf  not  n«C€asik!jf  tif 
9p|UM4»otif  .re^ders^  thai  «g  are  far  from  behig^of  the  saqn  opiiUQp 
^;t^M»  Piou9(  on  thi»  sul^ect  j  they  will  soon  perceive,  that  if  thf 
inventor  of  the  hygioccramcs  (wholesome  pottery)  has  exaggerated  the 
danfl^ers  of:  the  mctaliic  gbaings,  thouj^  he  snys-  in  eiqiress  words,  ^H 
wmdd.Ut  eanggeftttiofeio  pntmd  that  a  glmsmg^whieA  conium  had  emU 
M^fiptuMl^hi^immcmt,  JVi.  Proust  has  n«t  ieasvesrafgerated  th^groimdi 
af.peGnrirlji  ui  thevse  of  glared  pottery  in  ^eneitil,  whilst  sog^  ha^  been 
met  with  J  in  comnverce,,  whidi  had  all  tVie  appearance  of  the  English 
clay,  and  which  fotmtdt  with  vine^  acetaie  of  le«d;  of  wbicb  h« 
hifiiMlf  cjtes  an  example*    Note  of  the  French  Editor. 

But 
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*^ut  Tfould  \t  not  Be" better  to  set  aside  generajitt«l, 
tlUebpravt  nottungy  and  td  de^bnutritte  tbeii  uti^  hole^ 
iomeness  by  facts.  Taannoiinee  tO;  tlie  poblie  diar^hd 
^^kfkscmeness  iriSlidastMiguiabt  the  A^giaoei^tmei  of  tbr  ati- 
liior^  or  the  jiew.glazedpc^eiy  wbiqb.fae  maniiineCufai^ 
from  all  i^tx  ghzed  pottery  and  pottery  that  contain  ^dxiTUJ 
garsus  TnetalSy  is  realljr  doiqg  nothing  more  tbad'giribg'HiK 
bad  name  to  the  productions  of  others^  in  order  to  rec^enp' 
mend  bis  own ;  but  this  is  iK)t  demonstisting  tbat  oui$  ai^fir 
ifixicencerames  (mnwholesome  potterr.)  Accord inglycb^ 
coooplete  secority  in  which  Europe  remains  iii  thisl^ 
qiect,  notwithstanding  the  publication  of  a  memdikf 
which  appears  to  have  been  calculated  Co  alam  it,  is^ if 
proof  that  M.  Fourni}^  ^vho  has  otherwt^  triea^d;>tlnd 
lumneh  of  industry  in  a  learned  manucr,  hats  not  yet  <U4 
ioQed  the  confidence  of  the  public  in  what  he  says  fdseor 
tlVe.to  their  insalubrity  ;  and  as  long  as  kf»  bygiocei^iMi^ 
shall:isfit  be  distributed  over  all  Europe  as  substitutes- foiP 
tile  ware  which  he  condemns^  all  the  workl  will  com&iue 
10  use  the  English  pottery  *.  '   5    ;, 

But  let  us  resume  the'  exanfiinatioh  of  tbe  ofrnvs^^joi 
M.  Fouriny.  ./>:.? 

^  la  the  first  place,  arsenic  is  never  employed  t&  sell-  if|i 
gredient  iu  the  glazing  of  pottery.  If  the  pairifey  "Wte 
decorates  it  puts  it  into  some  coloor^  into  the  cobaklbf 
WQ^mfi^f  m  order  to  heighten  its  beaiit}^,  tbfe.a«6eme(j|^ 
mlatitiflWiid  duriag  the  baking.  Tbif^  catiaot  tie^MiMMd^f 
bawefer,  tbe  name  of  arser>ic  is  yfizty  wdt  ealbtriaCffiimv 

'  *  As  the  author  has  giii  en  so  many  proofs  of  sound  logical  reason- 
ifig»  aadl  is  certainly  mit  ignorant  how  slowly  the  most  useful  iaven^ 
Hons  make  their  way  whb  the  public,  how  eonld  he  cmiclude  ihs^ 
that  of  the  hygioceraaies  was  opposed  By  general  aph9to»>  bo»iisci'U 
b;id  not  within  a  few  months  siipj)iahted  the  prtitfuctions  of  the  mabu' 
factories  ofiiil  EuTopc.    Note  of  the  Freodi  Editor. 

Strike 
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tf  Copper f  Pewter,  and  Pottery.. .  sgf 

^Uiko  an.alarani  '<  Gould  thb  be  the  4<^]gn  of  di«>«ytkfirrir 
I'tfboukl  be  ttikYiiKtigp tobelieTe.it:  .  :„i..^4 

iTbex)6bencolQQrs^afe;!appIije(lwiyxi]!6n^  .ti]i>^Gop^li 
l$std)iaitimonjr,  manganese,  gold^jsiivec/Afoc.  The  gl^seit^ 
ol'tead.and  of  boraso  serveas  |heir  flux,  ai^d  aihonj^  thesiS 
QgK]|de8>- thoae  of  isadt,  of -^coppery  and  of  aqtlinony;,  <;a|^ 
cvMte^SttKpioions  roplj-  if  tth  those  persons  Avho  ar&.igM4k 
cwit  that  tb(r  i^tctfaction  causes  their  soiubilitj  entirely  i0i 
diisappfiaar.  •  Hai^e  kmcHi-jujce,  vej^iiice,  yineffav^  sasrel; 
8^,  -oY  the  fats,  over  been  known  to  carry  away  witit 
tbain^any'> particles  of  these  oisydes?  Has  any  onq  Ej^Bor 
^e  C9k)iivs  of  ifcfae  glazings  dissolve  ol*  disappear  suddenly 
or  tatbecouRie  of^tinie^  even  after  maiky  yeaxs  ?*  It  i« 
%\»  firiiCTtion  of  th^  iutiyes  and  forks,  and  the  scowQriii|f 
wkb  saad,.  whieh  oiintinually  wear  off  the  enamel;  bi)t 
tib^  aliipeot^caiuiQl  (ip  it>  since  they  cannot  dissolve  ib  ^.. 
This  ia  a  fa«Jt  wbicii  is  open  to  the  eyes  pf  every  ooel-  -'^ 
Sometinaes  oxyde  of  copper  is  mixed  ixi  the  gls^ojg;  Ml 
give  it  a  green  tinge  ;  this  colour  is  applied  to  tbo^'^EKi^ 
iide  fl£  the.  ware,  ^nerally  for  soup-dishes,  cof&esfiiits^ 
GUps^  &c. ;  hut  it  is  always  so  well  dissolved  and  vitriAdct 
bjp  thii  OKV^es  of;  lead,  of  tin,  and  sand,  th^t  there  is  Jio 
vtanj^of  thaalinlents  having  carried  ^v-^ay  the  aaafiUfis^ 
yAtKA  ^  its  The  glaaings  which  are  liable  to ..cvapk 
and  separate  in  small  leaves,  and  which  open  a  pauaigp 
HO  tint  li<|uidi,  whereby  they  penetrs^te  into  tbe^tt^ftao 
aft  tUbA^QiLand  ieonliaiitiQate  it  with  a  burnt  taistey  wbiclii^ 
in  short,,  have  all  thi^  defects  with  whibb  M.  FoUriay  r^« 

♦  ilU  far  frbin  bein|^in  ^i^nivcrj^ally  adpiiued  priiiciplc|  lifedt  the  vi^ 
itititd  6xy(l6  of  lead  is  unat^ckable  by  the  viigetabie  ncld^i  wiii^  the  aid 
of  heat.     In  a  subsoc^ent  note  a  j^rgof  shall  be  adduced  tpjbe  con« 

trarv,  "which  M.  Proust  will  noi  bt  able  to  coniroverf.    Notebf  tbe 

J       .  J,,     -i    -  -  -■  >»,♦ 

French.BditDr. 
'     Vol*  YL-^SEtoMD  ISxriss;  P  p  prdacbib 
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preaches  them,  keep  nevertheless  with  all  their  colours  as 

Jong  as  the  pottery  lasts. 

With  respect  to  tlie 'white  glazing  composed  of  oXydes 
of  lead,  of  tin,  of  sand,  and  of  salt,  how  sTiould  it  bd  ca- 
^fable  of  being'attacked  by  the  alimentary  acids,  since 
■jfii'tric  acid,  at  30  degrees,  when  kept  in  a  plate  of  glazed 
pottery  for  the  space*  of  forty-eight  and  sixty  hours, 
cannot  separate 'from  it  any  metallic  'parts  capable'  of  be- 
ing estimated,*nor  even  deprive  it  of  itsbrilliaricy. 

I  bat'e  found  some  glaged' pottery  from  which  nitric 
acTd,  after  having  remanied  in  it  for  a  long  {i me,  separated 
'some  lead',  but  in  such  sniall  quantity,  that  the  sulpliate 
'of  potash  was  unable  to  precipitate  it"^: 'it 'required' thi* 
apj^)Hcation  -of  a  stronger*  and  more  certain  re-agent, 
;snch  as  sulpljurated  hydrOgene,  in  order  to  'rehder  It 
perceptible. 

TTie  more  common  pottery  has,  in  tKIs  respect,  the  sanie 

tidvantages  as  the  best.     We  must  take  care  n'ot  to  con- 

^buhd  it  with  mere  glazed  earthen-ware,  which  does  not 

by  any  means  equal  it,  since  the  glazing  of  the  Tietter 

^6rt  receives  two  vitri factions ;    the   one  for  tlie'pur- 

'pdse  of  'affecting  the  reciprocal  solution  "6r the  thi'eein- 

-^gt^dients  which  are  employed  iri  it,  and  the  ofher  to 

ftise  the  glass  which  results  from  it,  and  which  remain.* 

"'upon  the  surface  of  the  paste.    This  enanieF,  though' more 

^^surcharged  with  lead,  and  more  tender  in  the  vessels'des- 

tined  for  cooking  victuals,  than  in  those  which  sei-ve'cnly 

for  the  table,  acquires  nevertheless  the'  property  of  pre- 

reriting  the  action  of  the  acids,  by  reason  of  the  nard- 

ttess  which  the  vitrifaction  has  communicated  to  it,  and 

*tb^  smoothness  of  its  surface.     In  order  to*  corrode  it,  it 

v/duld  be  necessary  to  reduce  it  to  powder,  and  to  Boil  ic 

with  the  acids.     In  that  case  it  would  certainly  dissolve ; 

for  the  hardest  glasses  cannot  resist  tliis  d^eratfdtt: 
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of' Copper yP elder ^  andPoiUry:  ^9\ 

'  ♦.  j«  ....        .  .,  .,    Y 

Moreover,  as  we  do  not  eat  any  thing  prepared  with 

nitric  acid/ there  is  no  instaijce  of  our  glazed  pottery, 

neither  fine  or  common,  having  communicated  to  the  alU 

ineixts  any  thing  that  could  prove  injurious  even  to  the  most 

^delicate  health.  We  may  therefore  continue  to  use  all 
wares  of  this  kind  with  the  utmost  confidence,  and  a5 
long  as  the  art^  shall  not  have  furnisheil  us  with  any 
more  perfect,  wq  may  safely  say  that  we  e^t  out  of  hy^ 

giQcerame$. 

.\  si>ail  uowxeply  to  the  fourth 'assfertiori  of  51.  Fotfrmj;. 
The.  lustre  of.the  glazings  is  an  effect  inseparable  ffom  all 
glass,  of  whatever  kind  it  be,  or  of  every  bath  of  glass 
well  Tused  .ijipoq  the  paste.     This  fs  a'qUality  v*ery  inde- 

pen4ent  of  the  oxydes  of  lead,  and  which  wilt  never  en- 
able us  to  judge  Whether  the  latter  abound  more  in  one 

jglazing  than. in  aYiother.  As  to  the  colour,  which  he  says 
is  of  a,  disagreeable  olive  fcast,    I  ask  the  readers  who 

.^ee  this  ^are  daily'  upon  their  tables,  whether  they  have 

'je^^Yevforroedthe'same  opinion, 

,  Let  us  consider  the  fifth  assertion.  If  "this /glazing  be 
capable  of  resisting  the  nitric  acid,  how  should  it  yield  to 
that  of  the  lemon,  to  vinegar,  and  to  verjuice  ?  It  must 
be  admitted,  moreover,  that  the  disasters  whieh  are  oc- 
casioned in  course  of  time  by  this  poison  are  very,  slow 
and  very  rare  ;  for  we  never  hear  of  any  physician  beiijig 
called  in  in  order  to  stop  the  progress  of  accidents  occa* 
sioned  by  the  English  pottery, 

M.  Fburmy  advances,  in  his  sixth  assertion,  that  hard 
bodies  scratch  this  ware.  The  point  of  the  knife  would 
need  to  be  well  steeled,  and  to  be  applied  with  great 

-force,  in  order  to  produce  any  scratches  in  this  glazing  ; 
byit^scratches  are  produced  also  upon  silver,  crystal,  and 

•porcellaiu.  Are  these  defects  sufficient  to  authoiize  a 
groscrijption  of -the  English  pottery  ?  The  liquids  pene- 

'*    •*   '^  ^  •    Pp  2    ^  trate 
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:  W2  ,/jprifurri»  respecting  ^<^(^ng 

trate  into  the  paste,  &c.  This  is  a  defect  that  has  been 
observed  in  the  pottery  of.  the  njanu^aqtory  of  Pont  du 
tJfioux^  at  Paris  ;  but  it  is  onlj^  a  suppositipn  with  r^^rd 
\o  the  £nghsh  pottery, 

fte  assures  us,  in  his  seventh  assertion ,  that  th^se  "scares 
hivae  itttk  dui^aiilih/.  He  is  suye  that  if  we  let  jv  .plate 
fairto  the  ground  it  will  br^ak  to  piece^  ;  and  cprt^oly 
'  It  is. only  these  accidents  that  prevent  ouj:  se^iqg  thi^.de- 
'  striiction^  of  the  glazing.  Would  the  hygiocerapfies  of 
Fournyy  last  longer  in  t^is  ^Jcspect  th^n  a  jpj^e  of 
pottery.  .       , 

Finally,  he  conclucles,  in  his  eighth  assfBrtion^^i^Af^  he 

%a's  dhnoyisirdttd  that  both  of  these  .kind^^,qf  ppttfruare 

^'^kangerous^    M.  Foiirmy  is  in  the  fight  as  to  the  ^t :  it 

is  a  fact  which  has  lone  been  known  to  all  Eurppp  ;  but 

"^  ^  as  "to  glazed  and  English  pottery,  their  repuJt^^iflU  has 

hitherto  not  suffered  the  shghtest  bleDaish..  ,    .^  ,, 

Latterly  the  application  of  grlass  in  powder  for  filazinfi; 

pottfery  has  bpen  announced  as  a  new  disco vpry^.-jThis 

,^  happy'idea  belongs  to  M.  Chaptal,  f'^Oj  since  the  year 

^"1^89,  has  uiit  lit  into  execution  in  his  manufactories, 

*^     '  ^  3  hope,  he  says,  that  if  thi^  process  is  introduced  into 

Xl,T'th^.wQfIvijhpps,  it  will  soon  receire  eveigr  dttgree  of' per- 

t'''JiBction2<rf  which  it  is  capable:   two  pOwci*fal  motives 

^'  -  t)ught  to  induce  thtfe  artists  tp  occupy  themselves  with  it. 

""'  "Th%  fir'it  is,  that  this  glazing  is  attended  with  no  danger; 

/tne.  second^  jtnat  it   \&  Jess  expensive,  ..The  intej:/|?t  or 

>.  ^..th^  pubjJic,  and  t;hat  of  the  marv«f4Cbiirer,.,boUi  Wford 

Ljc  -  >J5asqnfiQh3opftthat,it  will  be  acjopted^  »nd-'I  hop©  that 

:  r  ?  ihe  period  is  near  at  hand  *. 

^■-9v:fr"  fir  -:  ,  -  f      •  •    '      ^^ncfusm* 

'jb  yj&V^^^^^^  ba&fakp9  hy  j$  to  ^^  (o^M  i».>  tncfumr  inatwlfeii  in  tbc 
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The  project  of  using'  zkic  ^s  an  ibgredient  m  tliq  tm- 

fefrig  of  ctilirt'ary  vessieb  and  utensils  is'  ali-^ady  Hn  pld 

one ;  it  appears  that  Dr.  Malonin  Vds'the  first  whq  spg- 

^ested  the  id^k.    ' Tlie  danger  resuttitig  froin.  tW  lise  of 

c&pjier  l^a§  revired  it'^firom  tiriie  to  time,  aS  we  see  from 

^  the  diflferent  'tiunhigs  arid  alloy^  proposed  to  academies, 

"arid  iri  commerce,  iud  latterly  by  M.  iBuschendorfj  at 

;  '  Lbipzic,  '  -  / 

^^tifou'gh  the  accidents  with  which  teaa  seetais  to  threaten 

«s,  when  Ft  enters  in  too  great  quantity  into  the  tit>nfn^, 

ofeght  to  coniiur  ^Vith  those  Octasioned  by  thfe  copper,  t6 

cause  zinc  t6  be  immediately  adopted  as  the  more  wfaole- 

'*    some,  lib  "pei-soh  iri  E>irop^  has  yet  tried  it.  ^       .     '  " 

^         The  gteferai  a^pretement  of  all  natrbtts,  in  this  respect, 

"""^    l^ffid^Vrfy  proVeis*tbat  its  intronineniences  baVfi  been  ber- 

tceived  ;  and  \^€y  aiie  indeftd  numerotis.  V  r  ' 

'  /  '  i.^Zinfc  dissolves  todre  sj^eedily  arid  mor6  ^a^l     in  tli6 

alimentary  acrSstban  iroD,  copper,  tin^  arid  lead* 
*     '-    Jj    fthks  i  aisa^reeabie  tasti,  probably  of  an  ^ijjede 
Itk&tm'ti,  whicft  its  soltrtioni  commonicatfr^o  the  alipiettts  ; 

.     .4n^»:.9f  i<l.r«|u]se0  smfie  observations  tromuft.    i;  li  it  ttof^  tliere^ 

:  /  'il)?^*':^f  ^^JjiBliisltle^cIay  of  Mvifviel  aiid  glM9  reduced  topcDvder, 

^      vvh^ch  form  the  cooiposiuon  q£  M.  Chapurs  glazing.    %,  Ifit^ould 

be  said,  "  it  is  fifteen  years  since  this  process  ha^  been^jpublrsboA,  and 

'  "ft'  te  hofactdpted  Wiroughout  iiT!  ^txttjpt,  consequently  n  is  6ppQ$^  by 

'  tile  ^^tierht  bprnkJtiV'  M  .*  Ji^oust  WooW  bui^Ij  nci  ttpprovi  of  Afis  Ufan- 

-^wr:6f>iftfiM)iiifng;  iivbieh  j^\<ctiKehess  wmAd  o^iy  i>e  tlW  afiplr^atW  of 

^  fi'  4Q9p79f  fiis  af{;unffenlfi^lnM  the  hygMcenift^S^  <  ^^  fHhaliy^' <B^  lead 

in  the  same  memoir  the  following  ^n^saage,  vJbichrphnTfB^  i»i|t  that 

tA^,  Prpust  was  not  authorized  in  advancing  as  a  principle  universally 

Tccei\'e<i,  thai  the  glass  of  lead  is  insoKible  by  the  matters  which  enter 

^^::    intoomfaUtnencs':   "^E^ery'One  \cfiV>'W8  hd^  ditng&rofiS'Ihe*metalU<? 

3:>    ylwiWBi  ure/WMSs  4$t«iadd«^  th«f oil^.'tind  ^^^t^^}  h^'lk  V«ry  de- 

-  f:-fjijed  sofarthtatelion  updto  them." '  No4oTthi>rdrifcfc'Edk«Si.''^^ 
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which  agrees  with  the  opinion  of  the  German  physicians, 
who  prescribe  it  as  a  purgative. 

5.  Th^  ordinary  impurity  of  the  zinc  of  commerce  : 
in  Germany,  from  whence  it  is  obtained  by  all  the  test  of 
Europe  *,  it  is  extracted:  indirectly  from  the  minerals 
with  which  it  is  combined,  such  as  iron,  copper,  lead, 
and  arsenic ;  these  metals,  though  m  small  quantity^ 
cannot  fail  to  increase  the  repugnance  which  tias  every 
where  been  excited  against  its  use, 

4.  Zinc,  mixed  with  tin,  in  a  proportion  inferior"  to 
that  prescribed  by  Buschendorf,  forms  an  alloy  which  is 
decomposed  in  fusion  by  the  approximation  or  crystaUr- 
zation  of  the  particles  of  the  first.  Hence  results,  Vith 
the  copper  articles  to  which  it  is  applied,  a  rougli  tin- 
ning,'full  of  granulations  which  refuse  to  incorporate 
with  the  tin,  and  which  cannot  be  made  to  disappear 
without  Tiammering  the  pieces ;  an  operation  which  ac* 
celerates  their  destruction,  and  which  alone  would  be 
sufficient  to  double  the  price  of  the  tinning. 

5.  This  tinning,  which  is  so  difficult,  and  the* success 
of  which  is  uncertain  even  with  small  articles,  is  imprac- 
ticable with  those  of  a  middling  and  large  size  :  it  burns 
with  the  greatest  rapidity,  and  it  leaves  them  covered 
tv^ith  a[  black  scoria,  which  cannot  be  removed  without 
scraping  them  afresh. 

6.  The  alloy  of  zinc  with  tin,  in  equal  parts,  is  like- 
wise not  of  such  a  nature  as  to-admit  of  being  wrought  a£ 
pleasure ;  and  as  it  also  has  the  defect  of  suffering  the 
«inc  to  be  dissolved  with  extrieme  facility,  it  has  justly 
been'corMemned  wherever  it  has  been  proposed.  In  short 
''feinc,  compared  with  tin,  as  a  metal  proper  for  guarding 

,  *    *.  1  was  unable  to  obtain  zinc  oF  Alcar  for  the  purpose  #f  examibmg 

-      **■  US 
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us  against  the  clanger  of  .coppjeiv  has  |ipthilng,.tQ  re£om« 
jiiend  it.  ,      .        -      \        , 

Lead,  a  diingerqus  loetal  \vlien  oxydatfed^  is  ootrSo 
^prmidable  when  taken.  jli\  th^  nietallif?  state*  .At  least  nq 
.well-authenticated  case  has  beea  adduced  which  can  af* 
ford  reason  to  be.uliirmeci  at  having  swallowed  grains  of 
tin  more  or  less  chai";ged.  with  lead,  or  particles  detached 
from  utensils  by  tli.e  friction  of  the  spoons,  or,  finally, 
shot,  notwithstanding  the  arsenic  contained  in  the  latter,. 

The  alloying  of  lead  with  the  tin  used*  for  tinnjng 
renders  the  former  less  susceptible  of  solution  in^the  aU- 
mentary  acids  tliaa  has  hitherto  been  imagined  ;  but  we 
ought  chiefly  to  keep  to  the  tinning  with  line  tin,  as  it  is 
more  salubrious  in  every  state,  and  very  well  adapted  (or 
securing  us  agiiinst  the  copper,  without  its  beii^ig, neces- 
sary to  have. recourse  either  to  zinc  or  lead.  ,  ,. 

There  are  nevertheless  several  circumstances,  in,. the 
brazier's  art  which  render  an  alloy  of  4  or  5  pai'ts  pf  lead 
to  100  of  tin,  iudispensibly  necessary  both,  for  ,tlie,  tiu- 
.ning  of  irretruliir.piepes  and  for  strengthening  tl^e  bpt- 
.toms  of  certain  domestic  utqnsils,  the  making  of  wliich 
.afresh,,  without  any  particular  utility,  would  prove  very 
burthensome,  to  the  indigent.  •      ,        .  ,*  ,. 

The  tinnings,  w^hich,  are  too  much  charged  with  lead, 
can  hardly  expose  the  health  to  any  danger.  It  is.  to  the 
vwj^nt  of  attention  in  havinjr  the  utensils  new  tinned  as 
soon  as  they  require  it,  rather  than  to  any  faul^,  qf  ,thje 
tinning  itself;  that  the  dangers  of  which  we  herpj&ge^k 
are  to  \)e  attributed.  ,  ^*    .  .^v 

The  body  of  artisans  who  use  copper  yess^s.  for-  th^ 
boiling  of  sugar,  and  all  the  alimentary  and  mqdicfpal 
.  j5reparat3oris  in  which  it  is  an  ingredient,  coiild  not  sub- 
mit to  use  the  same  method  of  tinning  which  .is.  ecgplpjied 
£01^  aomestic  purposes  \  because,  in  works  on  large^^a/e^* 

there 
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c9^3inQt  be  pir^vttated^  The  only  means  of  ensuTtji:ig  the 
public  safely  iQ  this  respect,  is  by  an  itp]^l  to  tbecon* 
;.  fleiexice  and  the  hmnamty  of  the  persons  who  pr^^^ise 
these  arts,  and  by  punishing^  sev^erely  tbo«e  irho,  for 
want  of  vigilance,. should  be  so  mfortuoate  34  to  endan- 
ger the  lives  of  their  feUow-citizenQ^ 

As  to  the  eopper  measures  which  are  still  at  the  present 
day  in  use  for  selling  oil,  the  interest  of  the  public  beakh 
loudly  demands  that  they  should  be  speedily  and  entirely 
prohibited.  The  case  is  ndt  the  sam^  with  regard  tor  the 
buckets  which  are  used  for  cai*rying  water  into  the 
houses,  for  not  to  mention  that  there  ii^  no  instanoii  of 
their  bavingi  occaMoned  the  slightest  accident,  the  water 
-of  Madrid  has  the  property  of  incnisling  the  intericnrof 
thelvessels  with  an  earthy  deposition,  which  performs  the 
office  of  the  best  tinning. 
The  scarcity  of  fuel  may  be  an  otetacle  t6  the  bring- 
.  ipig  to  perfection  of  the  vessels  made  of  the  day  of  Alcor- 
eon^.  Thp  potter  therefore  who  should  succeed  in  im- 
|N:oving  this  manufacture,  as  well  as  the  person.,  who 
$h^uld  discover  io  the  environs  €|f  Madri^  a  clay  c€  the 
same  quality  as  that  of  Zamora,  which  does  not  require 
to' be  glazed  for  the  common  use  of  the  kitchens,  would 
acquire  a  just  claim  to  the  public  gratitude. 

The  Aleorcon  earthen  vessels  ojigbt  not  to  be  usi^d  io 

'the  extraction  of  the  juice  ef  lemons,  of  verjuice,  and 

oth^  similar  substances.     Those,  therefore,  who  prepare 

;.  these  juices  for  the  puirposes  of  sale  ought  indispensibly 

•torprepare  them  in  vessels  of  unglaied  earth,  of  glazed 

-  peJitery-,  ofttn,  orin  wooden  tubs;- 

M.  Fourmy  has  endeavoured  to  excite  apprehensioiis 
-•wif>htespd^-to  the  English  pottery  and  pottery  in  gene^ 
,  iftkpbuli  bis  assertions  ase  al^ether  ciaggerated.   ' 

Li-v'  .     -V    :  Method 
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'r  ii^nkad0f  0hiaining  tht  greakst  possible  Effect  f  rem  ik^ht 
Mcmer^  of  ni&hich  the  Energy  is  ^ut^cct^  to  increase  or 
diminish y  within  certain  LimitSy  aHd  if%  general  to  vnry 
At  pleasure  the  Resistance  to  which  the  Effort  of  the  first 
Motoer  makes  an  EquilibHum  in  am/  Machine  whatever y 

-  without  changing  the  MechdUism  (\f  the  Machine. 

By  it.  Prony. 

.         ^^  With  a  Plate. 

From  the  Buli^et in  rtEs  Sciences. 

;  L  H£  problem  of  mech^^ics^  of  which  the  sdlutton  id 
f,  hera  gi^eix,  i$  one  of  the  small  number  of  those  which ^ 
,  Icadifig  to  results  independaut  of  the.  particular  mecha- 
nism of  the,  macbijie  to  which  they  are  applied,  pSet,  in 
,.  tlieir  solution^  a.  generality  which  may  be  compared  with 
!  that  of  rational  mechanics  or  analysis. 

It  may  be  expressed  as  follows. 

**  Any  machine  whatever  being  cbnstructed,  to  flrtd^ 
<^  U'ithout  changing  the  mechanism  of  the  machine,  a 
*  '*  method  of  transmitting  t6  it  the  action  of  the  first 
'  *^  mofer,-  by  obseirving  the  following  conditioiis,  viz-. 

"  1st.  That  it  may  be  possible,  at  pleasure,  and  with 

^  •*  ease  arid  piroiliptitude,  to  vaiy  the  iresistance  agaiftst 

**  which  the  effort  of  flic  first  mover  ouglit  continually  ta 

**  liiake  ah  equilibriuih  within  the  limits  of  any  extent 

**  that  may  be  required.  ^ 

"  2dly.    Tiiat  the  resistanCeiy   dace  regukt^d,    m^ 
'*  maintain  itself,  rigorously  constant  until  tlie.  moaient 
^<  when  it  shall  be  judged  proper  to  increase  or  diminish 
.    *'  the  same. 

-  '  *<  3dly.  That,  in  the*  9udden  tariationi(rf  whifjh  the 
<   <^  eilbrt  of  the  Ar^ttnover  m^y.  be  capable,  the  vafiation 

.  Vol,  VI. — Second  Series.  (icj  *<pl* 
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2^S  y  Meth^  (jf  eblamvtg.tk^greftesi  ,^ 

**  solation  of  contirmhy."  :>  ^-^jqrn^ 

•  •  I  am  hbw  gi)iil^' t6  aj^ply  t*e  Isc^WiiWi'diatTha^feMis- 
coVered  of  thiig  prol>Jetri  to  the  dytidnte  ^ff^tlt  oTifind-.  ^^Ift 
\^ll'b^  e&sy  id  Wkke  the  ^kie  gefM^  ^t4i^  th^l^tet 
fii-^'ii&dveFS  shall  be  tetoplbyerf. '  "  '  r  -  -  ^^i'  -'- '^''  ^^^^^*  "^-^^ 

t>  O,  Plate  Xttl.  is  the  Vef tidal  iA^'r  to  ^fiich'Vftilt 
niill  sails  ar^  adapted,  ie'^ed)  i&  an  dsls^iilt)il&g^^^<^'  caVi. 
pWtfy  6f  which  one  of  the  smokes  Oi"  (Jarftei'a  ):^V^ 
piece  Jrf;  of  iton  or  steel.  '  •   :rj  .;  ir  ^i.dj  in£32 

'  'VfertVcarax^  of  rotation  a,  &c.  ^lace^5%iin(8''it^^uS 
di4tk{i(5es  of  Ae  a^is'00,divicte'aiso;  Info'feffiii't>^'ji6s*>''^*^ 
ckc^ifeferwlfe  in  w^ieh'tlie}^  afe  fbiiniS^^'E^itfe  'kfW^ 
}aLxhs^6^tti€s  a  cvtrv^Si  piece  <?/,*of  ifbnV^te^,  t5V*^(?^i 
per,  in  such  a  manner  that,  wheli  tAi*  wyf^dft^l^icife^^ 
>iiils;'tt^  civffed  pfece  i  U  presses  ii'p6Vi  feiie'Bi?«J4  giiilred 
^leirei/^fl/;  Ma 'causes  a  portibn  of  a  rfetfehriMdPtfifeV#- 

^ly^^f^td'wfaich  itis  fixed.    ~    ' ' ''''''  <  ^^^^;^^^^"  ^^<^ 

"''  'yhe  clirveil  pieces  b d  and  af  ouglit  tb  bfe'  ^^jid^^S 
^cili'tBknhei*  that  Jrf,  pressing  dhone  'oV  %^ 'tiJf^W*^^ 
b^^iils^at  the  sianae  instant  to  kct  nipbYi^ihie'cttrVfe^'^^^ 
IdVviiV^?*  ^e  number  of  axe^  '\\'hich'^'ca^ryyfese*^^^ 
pifecdk'Hiiist 'be^-'deternitnecr  acfcorcfing^  to^'tfi^  piiffiii!bi 
circumstances  of  each  case.     We  may  also  substituifi^^fbr 
*iHi?^a:^piftWh'of 'a  toothed  wheel/*havi%  Us  cJcntte^ 
lrk\s^d^6i  Und^  ^t^fe'  poTtrons  of  ■prm(jifk  inke^ii  or  tfci 
curved  pieces  af\  but  the  dispositioi?i  repfesefite^  iW^iw 
ii^xr^^^cm^i\^-''''''l   '^^    ''-"''  '-'"''  ''"  ^'.''^^''^ 
v-^'£a(^tt  4?f 'ilte^^m^i^^dan^ies^k  ariite  :^h8eF^h'i^,"  f^ 
i'?*.^/t*^5K^-^^re'SyHte4n^el^^2iti6'ff 
-pi^.^^lVVfe^fh'^fe^  tfe't*l\i;)  brtVhith  fi^^BSna^j^^tbiSi, 

?iy  tted^s^'^P«ffi4A^^i^T?  e?.^  ^t^^hiah^^i'^Svtj^W 
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^^KJ'iua'plaBSl'it  ter^ritll&t^'feV  te  l&e  'pit  6f 

support  G.  (/-"'*  '-  ^    '  '   -  >^  " 

r^qk^i  '^|<pfe(k?h;,)])e^opg»in^  the  teeth  r  />  i^  such;i)Wr 
ner  that  when  the  weight  Q,  (Jf^ds'to  r^isef  tjje.mch^t  yiejysj 
^(^^^thi^rq  J^pU.§  np  Other  napvement.^of,,.t|ie  ^^j^s  a*, 
q^d  (^jiq?  wJi^gl  fj  rfp  than  the  asqepsiw  of  .th<3  wejght 
^^jjicjr  griy.  ^pjion  ^^n  the  pinipn  y  y,  But  frqiii  t^h^jHr 
stant  that  the  curve  or  tooth  h  d  ceases  tQ  bear  ^gahist 
jB^ilCL^f^ttb^  c.^rves  ojr  teeth  afy  after  havi.og  .  causecljihe 
jlfjfyr^P.9pdii^5.y^ight  Q  to  rise,  this  weight  Q,  ten^s  tP^ren 
l^^^i^dV?Tidrtheii..tbe  set  of  teeth  rr  act  againrt  the 
S?SsHt^  so  t^at  Q.  eaoiv)t  descend  without  turning  the 
«!?W?l?j4^f^K^¥4«^^"*  wheel //rr.       ,,  ,  ^    ^^\,^    ,^,  ;> 

ij|yi^i8^€|^M{hJ5;J^  ij^uijedi^tely  results  the  iK<5fui.^%cJ,9f 
the  machine ;  thus  the  effect  of  the  desi^enit  of  pi)^  of  th^ 

If[^^Bi^^f<}^.^^f^^^  ^'*^  ^^'^^*  AB.to  rogtiop^^pj^  to 
^^pie  the  nioJ;io.n  jointly  with  all  tbe,dther  wdg^^^  €^ 

j5|}iflp^e.j,^U.G  B  und^^  which  wcrk  inia/il^^ 

^]^.}<^th^o^^|ie,. wheel  JC  JE>  which  causes,  thci  bpqkji^s^ 

t0^r^...A^.  .,  ^./,   ^.  ..  ^"z  '      .   ,       t- •::;—  ^ 

^  jjT^e^^t^C^najte  nootipn  of  these  buckets  naybi^  ^S^c^d 
biL  tjijp  piiec^b^ism  that  I  have  described  in  the  first  yo* 
Juoi^  of  the  Memoirs  of  the  Institute-      \    ,.^ 

It  may  be  seen  from  the  preceding  .d^scriptioi^,  thai 
|he  m^a^hiPQ^  being  i^upposed  to  stai^t  frppi.a.^tatp  of^  rest, 
^g',,j^n4»>l'ill  At  first  raise  a  pumb^^pf  ,\f|^}glj^s  ftsu^ 
^%Si^t'BaBt*^,^l^^i:?^?^^\?.*^  \9.W^^??lr  ^4i^#rP?ptigup 

^ntinued. 

Q  q  S  Among 
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sop  Method  of  ehtamijig  the  greatest  possible  Effect ,  Sfc. 

Among  the  numerous  advantages  of  this  new  mccha-i 
nism  we  may  remark  the  following. 

1.  It  will  never  be  subject  to  any  violent  shoc^  or  je^;k 
in  any  part  of  the  meghanism. 

2.  The  useful  effect  beipg  prppprtipned  to  ih^  num- 
ber of  weights  Q,  which  descfyiid  at  the  same  time, 
this  effect  will  be  augmented  according  as  the  wind 
shalj  become  stronger,  and  will  turn  the  sails  with  more 
Telocity. 

3.  Thei  weights  Q,  beiqg  moveable  along  the  lcv#r,  F  G^ 
it  will  always  be  very  easy  to  pla(:e  them  in  such  man- 
ner as  to  obtain  that  ratio  of  the  effort  of  the  first 
mover  to  the  resistance  as  shal)  pifoducp  thp  maximum  of 
•ffect. 

4.  It  restilts  from  this  property,  that  the  weakest  wind 
may  be  employed  to  move  this  machine  in  circumstances 
where  every  other  windmills  are  cpinpelkd  to  remain 
in  a  state  of  rest ;  this  advantage  is  very  important, 
especially  with  respect  to  agriculture.  The  windmills 
employed  for  watering  lands  are  frequently  useless  for 
several  days  together,  and  this  inconvenience  is  more 
particularly  felt  ip  times  of  drought :  a  machine  that  is 
able  to  move  with  the  slightest  breeze  offers  the  mpst  va- 
luable advantages. 

I  sliall  describe  this  machine  mpre  at  largp  in  a  me.T 
moir  that  I  shall  present  to  the  Institute  when  the  con- 
struction of  thp  machine  I  am  erecting  in  the  country 
rf^all  be  finished. 
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(     801     ) 

Onjg^  new  Process  for  preparing  the  Blafk  Oxj/d  of  /ran 
(Martial  Ethiops)  \foUowe4  by  an  Examination  oftfm 
Oxj/fsl,  Md  of  i^  Enh^igfmefU  m  sorne  phf}infu:euii^ 
Compcund^' 
ISy  Messrs.  Tru;^on  and  BouillontLagrangjb, 

From  the  Anj^jale^  de  Chii^ii^ 

X RON  is  a  mi^tallic  substance^  which  furnishes  a  great 
^umber  of  preparations  of  much  utility  in  various  dis<. 
eases.  But  there  are  some  among  them,  the  processes 
for  which  are  V£^rie4  at^  tlie  pleasure  of  the  persons  wh« 
prepare  them,  ivhich,  at  first  sight,  must  appear  very 
astonishing  to  chemists  and  physicians.  This  surprise 
will,  however,  soon  cease,  when  it  is  known  that,  to  th^ 
present  day,  chemists  have  rtot  yet  come  to  ah  unanimous 
decision  respecting  that  which  appears  to  be  of  the 
greatest  importance  in  medicine,  the  martial  ethiops  of 
Lemerg  ;  for  it  is  to  him  that  the  dispovery  of  it  belongs. 
His  process,  which  is  well  known  in  chemistry,  furnishes 
a  good  ethiqp,  but  it  requires  a  considerable  time  to  ob* 
tain  a  very  small  quantity  of  it,  besides  which  it  demands 
innumerable  precai\tions,  and  has  likewise  the  disadvan* 
tage  of  passing  very  frequently  into  the  state  of  oxyd. 
The  chemists,  who  have  long  been  a\yate  of  these  cir- 
cumstances, have  endeavoured  to  remedy  them  by  pro- 
posing new  methods  for  preparing  this  medicine,  both  itt 
order  to  abridge  the  operation,  and  to  obtain  a  larger 
quantity  in  less  time.  INl.  Majault  is  one  of  the  first  after 
Lemerg  who  has  giveq  a  process ;  which  consists  in  mixi 
ing  with  the  sqlphate  of  iron  any  fat  substance.  Tbi$ 
process  If  ould  be  a  tolerable  good  one,  were  it  not  at^ 
tended  with  two  very  considerable  inconveniences.  The 
firsts  which  i$.  the  least^  is  that  the  whole  of  thes  oxyd 

■•.    ;.  '     "  '-^   "  of 
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«IUfcii'emfdc9<0din^9{tieflr%rc  ited«^^f^  ^^m^b^P'l^ 
mife  the  wydcpf 4roii  gflsidcitig fr§aa"<te|  prlfti]|iftJiiHmt^# 

)miv«  ^ded  to  the  prooisssHof  Ije«ie%^^«^jll')^^fM$«i^ 

tbe  operation.  --^4  ^i^^X  ^"^oz 

-  ^nii|«44itiofviflfty^proinoteUi6  ^^^J^^Wii^  (jC'flM^i^s, 
ln«t  tbroirjrd  k  it^^  pum,  aiMl^lh6»'^o|^ati6H^%  t&vHi^ 

-d«^BtiafD£^l;^ddtised  to  put  it^if4K4^s4«tt^^i;'|)^^«f 
«§Mi<iK»^M«^  to  G^vet  them  with'ftfto^l^^if  ^Jne&^^d^if 
lfriter,M^pl)^'tiio:paB  in  a  moise  si€u^f Mj^gUfi^d^i)  frcBt' 
ckist,eta:fat  ^sh  water  into  the  p4^>itP|iMii^Rfii^^1f 
mwp9iiltei,  uiii  tii)t  to  stir  the  iiiat:^^'^  W^if  iPfelttPSl^ 
Ipi^umed  that  tberi^  i«  ho  ififore*  tHoistt^^/ tli^^ys^ift^;^ 

this  portion  are  fouod  the  dry  filings,  wbicb  ai^'^rdiSf 
Uteji9b(;"lM^s^  a^e. then  pulverised;  i^«^  -^'^  i  wijorja  .K 

Josse,  a  practitioner  of*^hsa*triac;^<^'Pkd^/^a''B8rii^ 
in«l«dUted  tb  tl>e  lloyal  Society  ^^IVTefii^ifeiy^'/^ii^^cfecss 
f^  8fj^«lily  obteiiikig  martial  ethibps.' I  Hfe^c^SftSteM 
♦o^65fei\iio^ricdrteis  the  aperient  nwtf5  df  >iWl'i'(\5krBfaifift4' 
«ff  ii*i^;-fo  «  retorti  to  ivhifeh  is  adaptcdi'^itftobtftftSMg? 
a  receiver  perforated  with  a  sradH -'bol&r  lij*'fl|tii*65i^ 
the*  ftekt^afeetigigd!?  flip'  catbonix:  kti^V^hfebM-^J^ 
luffSs  lb  tscipfe  t&rbii^h^  tbe  ^lA^'W'Vl^  i^m^}^^ 
the  inwrnniaiifeib-tlte  smte  ^df ^kbk WyH^ifl^iaiWa«^'  "^ 

^m-^an^f,  ^a-ttietaferW^thW'A^a^W#  of^^^/^3pd 
aK*^."i&&  VitfMofrt;  biK'6^  ^o^d^^ifestiufi'*^ 

V*'^  sulphuric 
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^lR«fi€ipi|»l^jfti^44o^ry  ife^ui^jkly  in  close  vesadk.,  Wak» 

iiiSte5ffia|^i«t*eff{i)59q5^gs  .^^  b©eSfc^^lg*<^0$04^<Srv 

some  years  past.  .  .f;f>  «:»f;,^ 

^i^,vfi$  I*afi5ivtw<^4v^^  to  impregtit^e  Uliti^rivith  finf 
ar1[>itrary  quantity  of  iron  filings  so  as  to  make  itetfiitf)^^ 
l»sfe<fi**fflt,^©S5es%,^f  :liquor ;  -|tl  tbcf  le*ld.tlflit?^l'ei^-- 
%^^9MB?A9^V?f^'^%Rr(^4  wd  the  ftmtt^  tflqws^^^ 
4FiBi}|»h^fei?:^a4^^.:.^,i^.6>v  portioa  ^f  w^^j^j^gwdti^Awr 
%P«it»«^qmgefl|:Qirtm  the  whole  of  tte  ti«?ir>is,jre4 
4«cftfl?1c^r  J^irfew  bla^cfe. .Bpw4er ;.  tljis  ponder  ^  b^ tlln^^vtto 
\^^'fcpyi%g:r  wj^r^^^d,  after  the  grosses  r^.tjiafcfe^iafawf 
l^^WiijSu^eci  fe^jgufe^fe,.  rit  fe  de<?anted,  4iid  the  $r«feip|#r 

M.  Deroaver  has  improved  ai^d  abridgQ^.thi%i^)^$Hfi^/ 

gg^^Ya^quf^JM  flW^al^  4escribed  a  niptfcjd  <fpf^^ifepi»n 
BW^iWftr^a«^pSv.]'R  in  tak«ig,f.tw/»,jp^  frf^ 

iiS^idffi^^  IW^.y((«r  ?[ivl  one.part^  of.  red-9^y4^.pf;*Hr^!l>* 
^3fi^ji1^jrlp|?^Vi^iin^o  a^  .cj:ypibte,:^nd  ,'^ep(W«/  '% 
^89ftljfifer|^esjl^t^qf.t>yo  hpu       ;>  ,.,j.v,,.rj  Tr/ir,:;>-r  r 

o^^VMh^  ^^^i\?s  pijpppsed  Xp;t;^^;hea5it«stgf;^i«b 

oiiudf]lu8  vary. 
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804  04  a  new  Process  Jvrprepa^m^ 

tary  iq  their  results,  in  coloutj  in  smcH  and  in  solubility^ 
either  in  some  ferruginous  pteparatioiny  or  in  tbe  maiinet 
in  which  tiie  acids  act  upod  these  oxyas. 

If  we  add  to  these  considerations,  the  moref  6r  les^ 
considerable  ^pace  of  time  which  must  be  employed  in 
order  to  obtain  themi  and  the  various  quantitiel  which 
are  obtained  by  one  or  the  other  of  these  processes,  it 
will  be  con<ieived  of  how  great  importance  it  is  to  rfc-  • 
duce  to  certain  rules  a  prepaQratioii,  from  whicb  xtiedicinft 
.  derives  gte^t  advantages  in  several  diseases. 

By  proposing  a  process  at  the  same  time  simple  and 
easy,  invariably  afibrding  the  same  degree  of  oxydation^ 
.  and  requiring  but  a  very  short  time  to  obtain  a  larfc 
quantity^  we  conceive  we  shall  gratify  the  wishes  of 
apothecaries  and  all  those  who  study  the  healing  art. 
.  Uniformity  in  processes  cannot  but  be  of  advantage  to 
physic  ;  when  this  point  is  attained,  the  effects  that  may 
be  expected  from  medicines  will  be  more  certain. 

It  is  about  sixteen  years  since  M*  l^russori  prepared 
an  etbiops,  the  process  for  which  we  are  going  to  de- 
scribe. Aftet  the  examination  We  had  made  of  it,  w(t 
thought  that  it  might  be  interesting  to  examine,  this  oxyd 
a^ain,  and  to  make  some  experiments  not  only  on  tliat 
prepared  at  such  a  remote  period,  but  likewise  to  com- 
pojre  it  to  others* 

This  ethiops,  kept  in  a  vessel  verj'-  carelessly  covered, 
had  experienced  no  alteration*  We  ascertained  that 
there  is  no  difierence  between  the  oXyd  prepared  sixteen 
years  since  and  that  of  late  preparation. 

This  trial  of  sixteen  years  is  quite  sufficient  16  prore 
the  superiority  of  this  oxj^d  over  Lemerg's' ethiops,  or 
others  made  by  known  processes.     It  is  certain  that  these 

•  llind^  gf  «thiops  iu  general  readily  absorb  the  oxygen  ot 

*  '       '       '  '  .  ■  ■       -         '        '  the. 
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l!he  atntopbmc  air  which  j^rodiice^  a  vary  remarkable 
change  in.  the  colour* 

ThefuTDceas.  .  Take  purified  sulphate  of  iron,  disa^^lve 
it  in  ei^t  pai:ts  o^  boiling  distilled  water,  and  filtre. 

Dissolve  likewise  me  part  cf  crystallized  carbonatt  o^ 
soda,  in  eight  to  ten  parts  of  water »  and  filtre^ 

Then  pour  by  degrees  the  carbonate  of  soda  into  tho  > 
solution  of  sulphate  of  iron;  a  slight  effervescence  iH 
occasioned  by  the  dlsengagecnent  of  a  po)rtion  of  car;« 
bonic  acid.  The  £rst  part  of  the  carbonate  of  sotfa 
added  to  the  liquor  produced  a  precipitate  of  a  bright 
green;  the  colour  of  the  succ^eeding  precipitates  varies 
and  assumes  different  tints ;  aild.  in  general^  the  greater 
the  quantity  of  the  sulphate  of  iron  deoompoaed^  the 
darker  b  the  cdouir  of  the  precipitate. 

iThe  precipitate  icaust  th^n  be  levigated  till  the  wati^r 
from  tliie  levlgation  produces  no  alteration:  eithet  in  gallic 
alkphol  or  muriate  pf  b?«ytcs.  Afterwards  dry  it  with 
'^  gentle  h^at»  and  add.  to  e^ch  ounce  of  this  substance 
three  dram*,  of  acetic  acid  diluted  with  w^ter  (distillerf 
vineg,ar)i  which  occasions  a  slight  effervescence.  Mist  it 
MifUl  and  introduce  tiie  whole  as  speedily  as  possible  into 
a,  5ton$  retort  cohered  mth  a  luting  of  qlay>  or  an  imn 
retort ;  place  it  in  a  reverberating  furnace^  and  adapt  to  it 
a.  tube  ^nd  a  tubulated  receiver,  provided  with  a  curved 
tube,  which  must  be  immersed  in  water.  Having  care^ 
fujly  luted  all  the  crevjces  and  joints  (a  jety  necessary 
precaution),  heat  by  degrees,  so  wto  piro^vwHS  a  powjcr- 
ful  heati  towjgirds  the  conclusion  of  the^operation ;  for- 
the  quantity  pf  half  a  pound,  it  ought  to  be  cdnthiued 
alpapst  two  hours*  A  liquor  pass^  over^  which,.itf  trans-: 
parent  and  tias  a  slightly-empyretimatic  smeli  j  itisncit,. 
acid  and  has  an,  insipid  taste.  Pru^ia^of  potash  ptQ^ 
dudes  in  it  no  alteration;    it  forms  a  precipitate  i^ix!^ 

Vol,  Vl»--SEcoJfO  SIries.  Kt  hw^ 
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duhng  the  operation.  ^  , 

'■  -fti  ttje  retort  yba  ftttd  a  imTky  inatter  df^alfiSif  %fc»- 
tif«tT>r4cK/P^1te¥yid^t  an^  tii^r  ^  w  tfitf^*«ai/''y 

"acicJsV  evdn  thoiliife  ftWy  1iav6';^W^|i^^  f^T*^* 
'^erkble'tlnie  afld'jir^served  in  <^eVe^sfefe.'' '"     _  j^ 

""jprodaced  Jiy  aci^  wi^R<>ut  any  cWge-'w^'idlofif:  ■'^^''^'; 

'^   f  §e  aliiops,'  prepaVed  by  tfee  eBft^^Jj  prt«e^  ^ 

.ba?^  a  verygreat  qWntity  of  oxygpn,  Wbicli  <^iri^^ 
'^tofh  tenV  -ms-abso^ptibh  i^stiliMJir^^ittt^^'^Kfe 

It  Ts  bwred  m  water.  ^ 

^  '*  "-Matoiyd-pW^aiedt^f'  the  jJti^^ 

.sopo  turns  brown;  ^inA  ilfet*'4rdi  ^ii^  t8''i*df'^ 

Mfi^  fie'at^:-  tbe'cofour  it  ai«i«!^ 
than  that-  wRi^K  'vifidet  itxoih.i  HhJuinJiM^'^^* 

^Skryt,rtd<oratb'idpVwoufde«;hibiVr  '—'I-'*;  ^o'lT^ 

'^''•'^fe^^utifc  a'ctd'gxferc{s#  v^yifttfe^lWen"*^ 

•  oh  thwo^d;'  But  'it  patsses'sufi^els^^  <(>^%#^^«<i 
%¥  caloncf  arra-lts'  "totat  dr^oiad^h  %mmk9fU^ 
'^f&r^W^^^^  abrdVi5feh*te'^1^'««8fc- 
'^m*-fi"-a€<;6fe^hfed  ^itfa  etfferVe4fcfeii(*-  #li€ff •*«-«8^^d 

•  bu«  beer,  exposed  to  the  air.  "  •'-;  '^ -'■  "  '^ '"  ^  ^"^Jj^'' 

:|*odbce'4^iU^viakhptedpf?tffe;''^P-  '•''•'-  ■;  ■!'- ¥'^«" 

< -"^^i^ossiate'bif  iK)fashinl'gal!1ife?tunitltey»ulR*to  a 

-^rkWue-.  ^    -  , .     .       . 

•  -     Nif^tta^^ad  di!feoitfestli^*»§^'*^«^^^^ 

■i  feeht  'Wthf  el^tit  JSfM'",  fl'^i^tfAtSPfe^  fflbSa  'for 
• '- ««fie  tiiiie^.ifoT^i^b-itH|»tl^^^^^^ 

''^'ktr'-of-  carbonic  ^Ci*  ^  i:idnjjk^<d  if  thfe  4*^4  »£  >«" 
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%i#  Pf  9?y^J?^  .«r^* .,  ..,  , .... ;  ...  ,,  „,,.,;,,.:,.,.,;, 
exist  in  tbp  pjeparatjjji},  i^  .<S»FlfW.  .P¥^?|w^»;  ?f!p  !?J2^«».' 

jiHgi^yjggnt  toite,^  ir^dify  dissolve  in  water,  'and  ^ 

fiSj^lilft^^IJtiB^iBipf^     forms  three  di^t^fftiaLye^^^^  ,  .^  ^^^  . 

dry  has  a  yellow  colour.  .  ^.-.      4     : 

::3i^^4»n«q9P^  c9B^.9f  ,aciduja|g^  ^^trit^  of  jp^tadi/ 

1040^04  witb  a  5fli^  S^P^i^  ?f  ^^*;f^ri^  of  limp,   ^. . .  ^  ^^  ^ 

luslci^^  isj^ttPactffd  l^.tb^Joji^^^qne,  c^od  lii^olyes  in  su^ 

lolt  iS^iH  ^c^?9^^4  P)*^?!  ^^^  ^^y^  ^^  employed  to  pre- 

sdHStf^  PJMJtJaJ^/titi^ture*,,  c^llfd  JLudwic  tinctures^   or  tar* 

tarised  tmcturesi  it  affords  this  advantage,  that  much  fess 
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30«  On  preparing  f^laA€)xjfd  of  Itmy  tHi. 

Tbc  crystals  of  chajyb^atg  tjirtar,.  obtained  by  fprmcr 
processes^  are*  ahVays  of  a  yelldV,  more  or^fess  pale; 
s9{aetiiteditliey''we'ev!Dii*ci€  adari^ygisBy.  / :  ".  ..*rv^.J.i ' 

Those  obtained  by-«mp!oy^g' «syd  are  aWaiys  of 
tbe  same  coloar  ;  tbey  are  dl  a  fin^  golden  yellow^  and 
dissolve  in  water  without  forming  ahy  precipitate.  ,  .y- 
^:;Fru9iiiate^(»f  iiofasband  infusions  Y>f  gaU-mit^'j^riiiuie 
wilhfifi  a  darker  blue  than  that  obtajned'by  takiog^ichUjK^ 
htetd  lartar  preparbd  with  iron-filings*  '.  ^r  '^r  ^ 

All  tbese  experiments  obviously  AemoHStrete  Ibff prete 
ffieoca  .that  oq^ht  to  be  given  tathfi.etfa&>ps:wfaiofillre 
propose^  JoksL  onfy  on  account  of  its^^imslatitbeai^y^  but' 
likewise  for  the  quantity  that  may  bo  iJ^taiiaed  inaorery,' 

uEaibe  above  qualities,  we  b^vedikewise- fiisi^verfcdf 
that  it  adds^that  of  forming,  tinder  scmieiciii»mistafto^'^ 
iHifabfttitHfcefw  iron-filings,  etdier:  with  .  tartaric rornffih 
a%'0<her  acid.  The  combinations  ncssuWng<  ftoov  it'^iw^ 
ibdre/ragi^lar,  and  in  general  these  kinds  of\pr&paTitfaK»isit 
atcitaork  speedHy.made.  ;'     .  .    -  -r  ^c:^  b.-T' 

On  some  otbar  properties  that  we  have  disdotrtknhinis 
tfefe  .o»yd^  we  diall  be  silent.    *We.hate  already- ^^sorir** 
tairied^ttet  itinight  be  employed,  andwith  gfsisat  .ntfflty/f 
ia4ifterf»tt:arts. .  •  -    -  •;•.-'••    "'t'-n-^^:  M 

..Wo^shall  resume  this  subject  when.ieehanfe-cbni^letfedJ 
<>twicf^jieri«ients* .  As.tha*  accuracy  ^^hicboTighl:''aBwiy8C' 
to  be  studied  requires  tliat  tliey  should  be  repeatednwrii^ 
ipxamiaed  with  great  care,  ^iteitlwifckitetwB  i&t^^  toldeftv 
|he  details  of  .them,  to  ^.futiira^tttonoiVi  ;^*^/f  j.ra  io  zaci 


gLJiU'cq  nit  iVa 

niii.u 
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,  Ihtelugenct  rekiii^  (a  Jris.  MumJaciurcs^  iCcr 

Preparation  of  Tan*  ,     ., 

AT'Hi£--SDoieti^  foB  tfae^^con^  of  HU'ttf^.iftoif^as 

£atlljf:jpix««sb!tec^tihdrg^  to  Dr;'Hdteisob/ifiiifflilflr 

j^reparation  of  tan  ma^e  in  the  East.  Ihdtes^iii^nrtiid  iitelcl 
of:tbii:Maxig!t)7e-troe.  •  . •••    •  ."  .r-.-^v-.  t-^Ji  I!A 

V  THe  metfaodtfollotred  by  him  in  its  p/qftBraibdli  EB:)iiavfl 
simple^-and  applicaUe  ?fbr  e^ttractiogith^itaniMiigfprHiei^] 
ple'firom'vegetaMies  bii  tfae  most  extended 'sclileol  or/v  j^  il 
in  extracting  the  tanning  principle  from  the  ^m^im^ 
li»k:^' Dri^^omsoh:  made  use  of^  p4rt?o0*Mr'iap^sai^s 
^(hidvrfaerjbad  formerly  empldyed  in  refiiiing^^al^fetrei  \tth 
'  jf!Tliis\tx)n4isted  of  foiir  wooden  cisterns/ resibmUii^diels 
cooiers  used'in  farewhouses,  fitted  with  codcs^.  asia^OBtlfb 
fbientiy  cievated  one  above  another  to  'admit  of  ^y^nliax 
quid  contained  in  a  higher  cistern,  running! offrrinicotfaafi^ 
Imniedhrtely  tinder: It,  on  turning  the  cock,  i^  ^^n.og  nO 

-!« ■  pre^Tirig  the  tan  forming'  the  spbcimen>"9mt ^^'^ 
Bn^HerR'fson^  according  to  the  priitcliileji»idid*dMvfe»by^* 
M,  Seguin,  divided  four  hundred  pounds  cJp  "M^cngfb^eni 
b;iri8'(4»roke  into  small  pieces)  into  thrfee  eqiid' frdt^ks^ 
oneiof  whipb  w^s  throvm  into  0ach  of  the  three  hlghesi'' 
ciMeomi;  :>■  ••  j  ^'    ^>  M.;o  '•    •  •.  •  •    .  -'^:  ^* 

.'llotthB  badb  in^tfaeoi^ipttkmQert  cistern  oncf  hundred  gaU  ^') 
Ions  of  rain  water  wasf'add^>  whiph  was  fiUowed^  co»r64!} 

*  One  hundred  and  te^  pounds  weight  have  been'  imported  by  Dr. 
Ilowison^  and  a  specimen  of  fifcy-fpur  poiands  deposited,  in  the  So- 
ciety's repository.  The  specimen  cost  about  eight  shillings  it)  fiengal ; 
but  if  the  demand  for  the  article  be  considerable^  it  would  be  procured 
fo]^tafr'iltitttdi£i  the  hundred  weight. 

tXJiaia 


Digitized  by  VjOOQ IC 


tit  JnUKgefm  Matmg^iiF^^'ifanvfact^^     tic. 

Tbt  whob  of  thff  lk|ui4  ufm  poU^cfttf^  iDfto  tl;^  ^l^ffp* 
W^ii^  ektifii^  was  exposoi  to  ^  feBff<r^"faie  ||ft7^art4 
concentrated  sq  a&  to  lesemble  thifi^  ^9fiWr  ^  9^^t) 
^  l)|6  UmviiK».wa8  r00^q^i  t9  M^^m  ^^l^t  eat%m;  It 
f  tibe»  4fefirWJ|  4»IE  «te^  "^i^sva  4^  BflWn^i^  jiA^  « <i^ 
per  boiler,  19  wiuf^i  it  v^  /boiJM  P9  ?i  4m^  ft?^M4 

qmieA  tbQ  thicjtinw  i9f  &j{ria>i  I  f?^J|^l4all^«|ft*«^ifip^(^ 

^^Win|  fA  a  giisat!m(e^#ie.$u^^ 

-'Mfkioh  ^a^f^  co^  oft  1:1^  ^f^JOBdi  ^^ita^  liqidc^i^  ^ 

Dr.  HotvisDu  has  m«(de  9  s^fhUdl^  >b;ai|kct£w^ 
^-^Mm^j  vv4)iiib  b  likely  to:  be  extceja^yj^  iHi(fiCrt^.y|pH»  fit 
^tii)!o»ipg: aii4  dying*  j--  '-^  .  *-'^-^'  ,iiIoBii«5  . 

The  neighbourhood  ot  Goi\^x\\y^^r^'\iiih^\y^liS^^ 
fenced  a  Von^erfol  •Yit)^dK*iM^!1(e&^ 

herriffg  oa  weffes  a»  a  HTiiii^r^^ki^-n^r^ 
**  bSeniiye'tliap  ni^fii-sqil; /does  nbf  (Jei'et  tfie'tSSfrHSB  flftm 
carrying  it  fifty  or'sixby'nVn^^in'V^^^ilS^^  ^W i^^sayraat 
ten  ^barxeU,.  «f;^sixty  ^gflloQ^  ^6acH;,  is^  ^^cfihtt  ^Rrt^^n? 

^'iliy'of' waier!-  "-WW^^^^AiMlS^S^^ 

are 
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^iaii!H|1i  jferi^  of  liea.sak>hidf  pfobkbiy  «ayi^^ 

'.f«?***  ;i-;'-»  P'-'i  f  :.••'■•.•'•  ■■ '  ■■'  •--  ■'■^■d?' id'l" 

d.;■:•^  11  -^i^  0/ Patents  rm-Im'miwns;  KiC^^'—^^^^ 

qo^  r  :  r      r/^JQ^il^Wd  ^m  1^g«  SSt-t     i    ^ff?  2c"'/ 
l»«^.f<-'"i   ■-•■,■-    i:   •■;.»  ...-.•,.,.    . r-vlioj -1  ?  1 

'««i^Mdial4»4:]«n4.  lespMkitious,  and  iiiIitGb  ^^v^j^r  alHjk;.^ 

aUnWiirirffij  rntinirr  1  ferau  u)»prQn«iB(>n^«t):  ^^^m^ 
•  ^ mnriiy  f^ teupwratinnf. com,  aes^oM^.p^j^.ipm 

>TO^  (te»loj*«.-C«if »»?f* '<rf  Newinatket,  i;»,th6.coT«>^  of 
Suffolk,  BMer;  £oc  it^ortiveneiits  upon  i)k5.uf,,i}iii^. 
D(it«d  laBwry  16,  I805. 
-•  „^^o^j!^  HAHttOrow  JCraons,  of  Duke-streBt,  Gros- 
V^fWrSfjoar^,.  in  tljP  eountj-  «f  MiddliBsex,  Sadler ;  far  » 
„^g^^tiMig|»r*»<»»,  or  Weptacle  for  cirtijdges  of  gunpowder,  - 
^  rr  aWWI^W^  andtolL  £QE«&ai^QgiBtnqifiitrjr'«r  artiU 

or 
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v(  keeping  m  tune  certain^  niBsicd  instrum^ta  5a] 
piano-fortes^  grand  f»aiio-fo^es>  luiTppicbordsy  spinaetSi 
and  other  stringed  instruoicnts. 
.Dated  January  23,  1 80S.  .     /. 

JouN  IloBERT  LucASi  of  Ch|irlto&-hoiise|  in  the  county 
jof  ^m^set,  Esquire ;  for  an  impi^owemeut  itx  the  art  or 
method  of  making;,  spreadinp;^  .or  Eatteuing  sheet-glass, 
commonly  called  German  sheet-glas^,  plate-glass,  or  any 
other  spread  glass  requiring  a  poUsbed  wtAce* 
Dated  January  23,  1 80S*.    .  ^ 

John  J6kb$^  of  the  city  of  Chester,  Ch^mkt ;  for  a 
liquor  for  printing  and  dying  of  cotton^  lin^n,  and  wooUe&« 
Dated  January  23,  1805. 

*  Ei^xpERicK.  MoLLERSTON,  of  •  HackneytWick^- in  t|^ 
.eQuWy  of  Middlesex,  Gentlenldn ;  for  a  cbextiical  com-^ 
r.p^ition,  and  method  of  applying  the  same^  ia  t^f/^P- 
cparatipn  of  hides,  skins^  and  leather^  silfc^^  t^j6fetia^,.#iKl 

linen,  afid  to  all  articles  already,  made  of  skins.and  lea- 
ther, thereby  colouring  and  givtng.a.be^ujl^^kdglq9$.ta 
;  the  same^  rendering  them  water-^i^oof  and  Jmpsi^eil^Ie 
f  to^hol^^r  corroding  liquids,  and  at.  tfae-saipa^tijEOi^i^e- 
i.serving  them  froin  decay,'  and  keepipg/ them  |^lt,^ 
pliable.     Dated  Jartiiary  23,  1805..    ^-  '    , 

*;     -SimeonThojipson,  of  lledcross- wharf.  Upper  Thames- 
/street,   in  the  :city..  of  Lomdoa,  .Coal-metobant ;  for  a 
bushel  t>r  bushels,    and   other,  nneasures^    upqtl   a  new 
.^construction,  for. niea^uring  coals,  grain^  se^,  and  otbor 

*  dry  ipeasuraUle  cmumodities. 

,  Dated  January  23,  1805.  .  . 

--  :  James  Bailrbtt,  of  Saffron  ^V^lden^  in  the  county  pf 
Essex,  Smith  and  Ironi.mo<!ger ;  for  -an  improvement  in 
the  constvuction  of  majt-kihis,.  so  as.  to  prevent  d|igji^e 

%  from,  fire^  and  tp  save  fuel  in  the  drying. of  tti^ltr 

;  Dated  January  2i^,. 1 804.  .     ^^   .    •         .  .  /  /  ,.  „  ,  Z: 
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No.  XXXV.         SECOND  SERIES.  April  1805. 

Specification  of  tlie  Patent  granted  to  Robert  Browk,  0/ 
the  Town  and  Count;/ of  the  Town  of  Nottingham,  Latt 
Manufacturer ;  for  a  Machine  to  be  affixed  ^  Mached 
to  Horizojitd  Warp  or  Vandyke  Knitting  Frames,  for 
the  Purpose  qf  manvfacti^rmg,  by  a  more  simple f  neat^ 
and  expeditious  Method,  Lace  or  Nett  Work  e^  varum 
Figures  and  SualUies,  with  Thread,  Silk,  Cotton, 
Worsted,  orothpr  Material  pn^duced  from  Animal,  Vti^ 
getffbk,  or  Mineral  Si^bstances. 

.     bated  May  1 4*  1804. 

With  a  Plate. 

X  6  ail  to  whom  these  presents  sbMl  coiWi  ftc* 
Now  KNOW  vsy  that  in  compliance  with  the  s&iid  proviso^ 
I  Ibe  said  Robert  Brown  do  hereby  declare  that  ihy  |ai4 
kl^Rdoii  is  described  by  the  plans  of  drawings  faerf;* 
vnto  annexe^,  (Plate  XIV.)  and  in  manner  following  > 
IhaA  is  to  say  t  Letter  F  is  an  entire  perspectite  of  the 
s»d  machine  attached  lo  the  horizontal  warp  or  van^ 
%kc  knitting-frame;  Figs.  1^  S^  Z,  ^,  S,  6,  are  draiff 
Vol.  VL-^Sbcohi>  Ssaiss*  Ss  ings 
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ings  of  the  minutet  parts  of  tjie  separate  piec^es  of  pia^ 
dhinery,  composing  togetbcor  the  said  machine^  which  I 
describe  and   explain  in  manner  following;    that  is  to 

say: 

•'  If  \ .    .  .      "' 

Fig.  1 ,  represents  the  main  bar  of  the  said  m^chine^ 
(with  the  handles  to  work  it)  separated  fron?  thCj  other 
bars  with  which  it  is  when  w^orking  connected*  Jt  is 
supported  at  the  ends  upon  two  axles  (denoted  by  lettera 
X  x\^  which  enter  a  holq  in  each  of  the  cranks  of  a  crsink- 
b*irV'ih  the  same  manner  as  in  the  old  horizontal  warp- 
ftime  ; '  oiie  of  the  axles  is  moveable  (as  represented  by 
the  figure  of  the  axle  at  X),  for  the  greater  facility  of 
taking  off  or  putting  on  the  bar.  Letters  S  S,  are  two 
slots  iscrewed  on  the  front-edge  of  the  bar,  in  order  to 
admit  the  screws  of  the  telegraph  (another  part  rf  the 
said  machine  hereinafter  described),  and  represento^d  in 
the  said  drawings  by  letters  S  S,  Fig.  4.  b  b^  are  t\\'0/ 
catohcsi'with  an  upper  and  lower  stop  in  each,  for  hgild- 
ing  down  the  .thumb  lerers  attached  to  the  falliog.  bars, 
(other  parts  of  the  said  machine  hereinafter  described  .aud, 
repreVent'ed  in  the  said  drawings,  by  the  letters  c  fl^  13. 
figures  !2  and  3), 'when  the  said  thumb  levers  are  jDut 
under  Hie  lower  stops  of  the  said  catches.  Letter  m,  is 
a  stop  similar  to  one  lised  in  the  said  old  warp  frames  .Jo 
keep  up  the  machine.  Letter  w,  is  a  stop  similar  also  rto 
one  used  in  the  said  old  warp  frame,  to  regulatj^  the^, 
.distance  at  which  the  sruides  shall  enter  the  needles  wjen, 
laying  the  threads.  A,  (underneath  one  end  of  the^figure; 
1)  represents  one  of  the  end  bits  slotted,  two  ot,whicn, 
are  affixed  to  each  end  of  the  said  main  bar,  neit  tp-  the, 
strtps  m  and  «,  by  screws  inserted  at  ttie  pofnts  a  a.  in., 
Fig*.  1.  It^  these  end  bits  tlie  axles  of  the  said  falling;^ 
bars,  represented  by  letters  a  aa  a,  in  Figs.  2  and  3,  aye 
sifiijjtirtfedj  and  work,  being  received  into  holes  gerforaited 
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ffi' Sbach  of  ttiesauV' end' Bits,  tapped  on  the  outside  to 
admit  a  regulating  screw/  The  end  bits  supporting  the 
tipper  tailing  bar  are  placed  with  the  perforated  parts 
upwards  ;  those  supporting  the  lower  falling  bar  are 
placed  *  with  the  perforated  parts  downwards,  Under- 
nblith  tfie  centre  of  the  main  bar  is  a  tapped  bole  to  re-. 
Cfeivd  the  screw  W,  of  the  swing  bar,  as  represented 
hereinafter  \n  Fig.  5. 

Fig:  2,  represents  the  skeleton  gf  the  bbttonn  falling 
bar  with  tapped  holes  for  the  screws,  which  fasten  tbQ 
Jean».  - 

""^^Fig.  3,' represents  the  top  falling  bar^  with  the  leads 
iicrewed  upon  its  upper  surface.  Letter  K,  is  a  singly 
guide  lead  with  its  guides  cast  in  it ;  O  is  a  single  guide  ; 
P%  a  pioneer  lead  with  the  pioneers  cast  in  it ;  Q  is  a 
siligle  pioneer*  'The  guide  leads  on  the  bottom  faJlinff 
bV  are  screwed  to  the  under  surface,  and  underneath 
each  of  these  by  the  same  screw  is  fiistened  the  pioneer 
tead  with  the  face  P  downwards.  The  pioneers  are  for, 
tne^urpose  of  separating  threads  in  their  approach  to 
the  guides,  so  that  the  guides  may  fall  freely;  their. 
ifuiiiber  is  equal  to  the  guides  on  one  bar,  or  to  half  the 
Bumber  oT  needles  in  the  frame.  The  letters  <J  ^,  in  Figs. 
2  ind  3,  are  two  thumb  levers,  one  on  each  falling  bar, 
and  are  opposite  or  near  to  the  handles  on  the  aforesaid 
main  box  when  the  machine  is  put  together.  They  are 
for  tbe  purpose  of  raising  or  letting  down  the  respective 
fallihg  bars  as  hereinafter  represented,  under  the  descrip^- 
tiob  of  Fig.  4  ;  and  they,  are  so  attached  to  each  of  the 
said' falling  bars  by  a  screw,  as  to  have  play  suflScient 
for  being  thrbwn  oft"  or  put  under  the  stops  of .  the 
catches. 

JFi^'.  4^  represents  th^  telegraph  bar,  and  the  handle 
by  which  it  ismoyed.    It  is  a  slide  moving  above  the. 

S  s  2  before 
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0f  the  screws  (SS>  which  pass  through  the  slots  :tJ^j^H* 
presehWI  by  tl^  letters^  9^  in  Fig.  i)-  zni  entej:*  Md  tbf 
j^r ;  ii  is  kept  steady  m  i(#  position  when  moved,  VyA\^ 
h^ftds  of  those  s^revir^  bein^  jlarger  than  M^ill  pass  thmi$|^ 
the  slots,     V  V  are  two  drivers^  of  which,  oh  tb^  W*» 
||rraphi^s  inojkion,  the  one  or  the  other  by  means  of  ^  iWft 
^n  the  lower  edge  drives,  off  a  thumb  lever  ffbm<)nebf 
the  catches  (4  4,  Fig.  I),  and  lets  down  the  faJlingWr 
'^  wliioh  the  thumb  lever  $o  driven  off  is  attached  ;-'5',4i 
.  are  two  bprij^ontal  pins  receiving  betwixt  them  the  ctatik 
;  bar,  (another  part  of  the  said  madHliie 
ibed  under  Fig.  6),  in  ^^jcb  positkti 
g  bar  ia  upon  the  motion  of  tho  ^aH 
ried  alternately  backwards  ^ml  forward^i 
es  4  and  c  in  Fig.  6,  may  in  tufrnciiit^r 
irculcir  rack  at  the  end  qf  each  beaii^'  -'^ 
\  wound  ;  and  by  pressing  oh  the  tb^ilfcb 
ty  of  tb^.  said  crank  a,  the  si^t^Hes'-^ 
.drawn  up.  .'-,.*    jj. 

Fig.  ,5  repres^ts  the  swing  bar  j  this,  bar  h'^Mixlhdi  to 
|nte  bottom  pf  the  aforesaid  main  bar  by  the'scre#  W'ik 
't}ie  centre/ which  passes  througb  into  the  said  maintl^, 
The  swmg  bar  works  on  the  said  List-meritloned  sdr^, 
arid  regulates  the  sideway  movement  of  tlie  m«Qh(l)i, 
-Vfhilst  laying  |he  threads  over  the  needles  fey  its  i^tt^ 
.shopping  against  the  inner  sides  of  the  cranks ^6f  the  ci^l^ 
bar,  it  has  a  slotted  bit  represented  by  letter  y,-  scte^i^^tl 
on  each  end  for  its  ^^djustment;  5.  and  0  ^-e  ^xi'^  6ng^ 
bits,  by  which  either  end  of  the  swing  bar  is  pushed 'in4'- 
Fig.  6  represents  the'sireliXjhing  h^,  the  use'  of  w'htA 
lias  already  been  described'  nnderi  and  4'in  F^gf+'J 
)^isHr^is  affixecrby'rscrew^'^s^ihg'^ji^  dA^^ 

Its  end  to^n  ^rm^  idsim^A  09.  th^  si4j^  jpi^e  of  the  wood 
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-»id  i|i%cIiioi?,arKl  frump^i-  Jettej^  F^  )£^,  ...:.. .  ^  J  /. 
.-'jT^  making  of  some  parUQut^r  §pi>qies  pf  1m^  (as  feri^ 
jiflA^r  mentioned}  ^vilLrequire  the/^pliowiTigaUeratioHs  to 
.^b^  «oada  in  the  i$aid  machiue;  gamely:  tliat  tlie  iforOk* 
.^d  «wing  aod  telegraph  bars  be  takers  p^^  and  that  3^a 
j^tii^  ^stead  be .  sui^stituted  tbe  rack,(l^tterE  underneath) 
•-,f  ig,  Jl)^  which  oil  these  occasions  is  fixed  to  tlie  iifoirbsOTd 
^l^^iifi  bar  on  the  upright  pin  or  pivot  {£,  Fig.  !)•  Ti^f^^i^^* 
(tic^  centre  hole  ^^»  Fig.  1.)  it  embraces  the  ^erp^^^ 
>j>iR  igf  Fig,  2.)  wl\.li  its  forked  end  g ;  and^  at  tfie  same 
'Mm^  j^mit§  through  the  upright  not^h  A,  tlie  liori^jpntal 
jpin;  (4,  Fig..  S) .  By  means  of  these  two  pins  when  twrn^ 
i^i^jjucn-it^  pivott,  the  said  rack  moves  the  two  fallfug  bars 
Jfi.;9ppQ»itp  dirpctions;  the  regulating  screws  in  the  afore* 
r8^fi^l)di)it$  beiog  drawn  back  to  give  liberty  tp  thi$  mo.- 
liioiftj^^hich^is:  r«?gulated  in  distance  by  the  spriiig  i), 
^f^dj^ingjl^toats  notches  b  b^  the  teetli  of  the  falling  b^ 
5^*t  jFigjB^  2  arid  3)?  This  spring  is  screwed  to  tjie  nimx 
bar  at  the  holQ  d,  Fig.  I.  ^  ^ 

oi  |I#vij^tbus  desc?ribed  the  different  parts  of  myiaid 
(Dew^iD^Htfd  machioe,  I  now  proceed  to  describe";^  $p^<*- 
fft^^  and  explajiQ  th^  mode  in  which  tha  same  iii  worked^ 
j^ym.  IQ  produce  the  lace  or  not-wprk  above-mentioned* 
,7to  AFft^p  13  w^iid  pa  two  beams  with  arbors  0r  spiudlei 
cll^^ned  '}»  Ibq  end$  ^<  which  arbors  are  supported  and 
:tajm.QO  s>Gr&w«poi(^ti,j  passing  through  arms  fixed  on  tho 
[Hide  piteces  of  the  wo^id-worky  and  enteriug  the  ends  <^f 
il^i^ arbors. ,  Tvo perforata  bobbins  are  put  on  the  arbors 
alt.i^ne^f  t;he  eoKis^  a^Hd  sire  liept  from  turning  by  squaril 
;|^U  ^  the  acbors  enleri^^  intq  correspondent  squares  iQ 
;4ie  bcibbkns».  The  est^  of  a  line  are;  fastened  to  bobbini^ 
imi  m  Kf^^k  f nftpisadtd  m.  tbe  liw  W  kecip  tbe  threads 
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tight  between  the  beaxm  and'-the  needles ;'  &s- the  Weatm 
tarn  round  by  the  threads  feed ing^  the  needles,  tbelinfj 
^inds  round  the  bobbins  and  draws  up  the  weight,  which 
is  let  down'again  by  taking  the  bobbin?  off  the  squares^  of 
the  arbors. 

To  make  Brussels  lace,  the  machine  is  set  to  a  txfb^ 
needle  shog  (a  technical  term  for  its  sideway  moYenie^it 
'  kt  the  distance  of  two  needles),  the  swing  bar  is  so  ad- 
justed, that  when  put  in  at  either  end  it  stops  the  side- 
way  oaovement  half  the  distance  it  would  otherwise  move. 
The  thumb  levers  attached  to  the  falling  bars  are  put 
wnd^r  the  lower  stops  of  the  catches.  The  threads  oh 
one  beam  are  entered  througli  the  eyes  of  the  guides  oir 
one  falling  bar,  and  those  on  the  other  beam  through  the 
eyes  of  the  guides  on  tha  other  falling  bar,  one  thread 
from  each  beam  enters  between  every  pioneer.  Ittnky 
be  necessary  ttf  remark  that  when  the  threads  are  much 
inclined  to  twist,  there  is,  exclusive  of  the  pioheers^  al- 
ready v  described,  another  row  of  pioneers  used 'whfch 
enters  between  the  threads  at  the  bottom  of  the  craht ' 
bar;  this  row  of '  pioneers  is  made  of  straight  *  wires 
fastened  in  a  slip  of  wood,  which  i$  supported  by  ahias' 
on  febe  side  pieces  of  the  wood  work  or  fixed  to  thetjranfr 
bar ;  the  work  is  set  on  in  the  same  manner  as  in  the 
common  horizontal  warp  frame,  and  when  the  prc^per 
number  of  courses  (necessary  for  tlie  quality  of  the  htc^ 
designed,  namely,  two  for  the  lace  now  describing)  aref 
worked  with  the  swing  bar  in  on  the  right  hand  or  flodr 
tide,  the  telegraph  is  moved,  which  lets  do^vn  oneof  the^ 
falling  bars  so  low,  that  the  guides  on  it  will  not  lay  the 
threads  over  the  needles;  the  swing  bar  is  then  puslied 
in  on  the  left  or  window  side,  and  the  machine  held  \xi  ' 
the  right  or  floor  side,,  and  tb^  thi^eods  laid  over  half  of  ths 
.  ,, '  .  needles 
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)]^e41fs  ^Uch  forsb  IcNops  on  them.;'  the  swing  bar  is  then. 
PM^hed  in  oi^.ibjS  right  fOi:  floor  ^ide,  and  th^  machine  beld[. 
^o,jtb§  leftor.>yii^ow  suIbq,,  ami  the  fehre^ds  are^laid.orei* 
^e  Qtjier  half  of.  the  needles  fovroing  locaps  likewise  oiv 
tliem  ;  the  whole  of  the  loops  are  then  brouglit  under  the 
B^e/dle.b^arfl8,.:9.9d.:thQ  needles,  premised  J  and  tte  stitches 
Ij^'^ught  over  the  loops ;  the  thumb:  is  then  pressed  on-  the 
tb^ii4>  rlever  -fLttacbed  tp^  t.he  bar  let  down-which  rakes  it 
"q^  au4;th.e  lever  is  turned  under,  tlie  Jowar  stop  of -tb^i 
cat,chf,  ,Th0  stitches  are  then  drawn  up  by  pressiTyg  the' 
t^jupl^i  on  the  tii,u,9nbi  bit  at  the  extremity  of  tl;ke  stvetscbing 
l^r,  ;Oi;,they  may  b^  drawn  up  by  turning  the' beam  with 
tljc  hand,.  Two,  nK>re  courses  arie  then  made  asJ  before,- 
ajKl  the  telegraph  i$  nvoved  which  lets  down  the  other 
fs^jlirjgibar,  and  the  swing  bar  and  machine  are  used  itv 
the  saipe  manner  as  .when  the  first  failing  bar  was  let 
4p^ynsj  the  same  process  is  ^continued  to  the  end  of  the 
pi|ece..    .  '  • 

, J. To  make  tactic  lace,  the  process  is  the  same  in'ey^ery 
r^spj^t  ^  before  described  to  make  the  Brussels  lace,- 
differing  only  by  letting  down  one  falling  bar  t^v4ce  ift 
si^qossioQ,  .and  then  the  other  twice ';  whereasj  in  ma!k* 
iqg,  the  Brussels  lace  the  falling  bars  are  let  down  altter*^ 

,To^al^  Valenciennes  lace,  the  alterations  are  to 'be 
m^,^  i? .  the  s^id  max:ihine  as  explained  under  letter  Q., 
affi^r  the  description  of  Fig.  6 ;  the  machine  is  set  to  a 
op.er.ipeedle  shog,  wjiich  is  the  distance  of  its  sideway 
mpvep^ent .  for  laying  the  threads  ovey  one  needle  ;  the 
tbr^^d^  are  entered  through  the  guides  and  between  the 
piopeers,  in  the  saipe.  manner,  as  before ^  described  for' 
maki^ig  the  Brussels  *and  tactic  lace :  In  making  this  l^ce, 
thj^jm^phine pis  always' held  to- die  left  or  windo^v  side, 

.-.  ..^  ...  two 
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two  courses  being  worked ;  the  Xtxw&t  faliitig  bar  ift  thett 
let  down  by  the  thumb  tuniing  the  thamb  lever  from 
under  the  lower  stop  of  the  c«tch ;  the  fkllin|r  bars  'at« 
then  moved  one  niok  each  in  contral'y  direccionsy  by  ii^ 
rack  which  causes  the  threads  through  the  guides  On  one 
ftlHng  bar  to  cross  those  on  the  other  falliog  bat.  The 
bar  that  was  let  down  being  raised  again  by  pressing  the 
lltumb  on  the  thumb  lever  attached  to  it,  one  coarse  is 
worked  laying  the  threads  over  contrary  needles;  die 
same  falling  bar  is  again  let  down,  and  the  bars  are 
moved  by  the  rack  to  their  former  nicks,  when  two 
courses  are  worked  the  same  as  at  the  beginning ;  the 
same  falling  bar  is  then  again  let  down,  and  both  falling 
bars  are  m«ved  by  the  racks  into  contrary  nicks;  by 
turning  the  rack  the  contrary  way  to  that  which  crosses 
the  threads  the  last  time,  one  course  is  worked  with  the 
threads  crossed,  and  the  same  falling  bar  is  again  let 
down,  and  the  bars  are  moved  by  the  rack  into  the  nicks 
from  which  they  were  removed;  the  falling  bar  is  then 
put  up,  and  the  above  process  is  repeated  to  the  end  of 
tihe  piece. 

.  I  have  thus  described  the  modes  of  making  the  tbree 
different  sorts  of  lace  above-mentioned^  as  the  most  satis- 
fectory  means  of  describing  the  nature  and  use  of  my 
said  invention,  reserving  to  myself  the  right  of  making 
such  other  lace  or  net- work  as  the  said  machine  b  capa- 
We  of  making,  by  varying  the  movements. 

Jo  witness  whereof,  &c. 


^^tc^aium 
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JffieciJUcation  of  Ae  Patent  gUmUd  to  William  WAkitt^* 
bf  Sheffietd,  fn  ike  County  of  fork,  Optician;  far  an 
ImpravetHefit  in  the  Tn^Unting  of  GUsse^Sj  toTfit^mritjl 
tailed  Opera  Giasset.    Dated  Aug^ust  4»  1804; 

WithaPlatcw 

X  O  all  tb  Whom  these  presents  shall  cbm^,  Scc;"^ 
>f6#  kMW  YiE,  thak  ill  dohipliailce  lii^ith  the  said  pf'cvi 
tisb,  I  the  said  William  W&rris  do  hereby  detlare,  thai 
my  teid  iikvehtion  of  M  iiii^ovement  itt  th^  ihbunting  dt 
glasses^  cemmonly  called  opeta  glasses^  is  fully  dtebfibed 
dhd  ascertilihed  as  follows ;  that  is  to  say :  IThb  hrdUrit- 
ing8  of  all  opera  glasses  of  the  common  construction  pds* 
M»  more  or  less  the  conical  form,  baVing  one  tube, 
spring,  or  drawer^  raised  abbve  atiolh^i^,  Md  F%.  1/ 
(Kate  XV!.)  which  fiepr^ents  at  mduhting  6f  tk  hiiie- 
draW  bpefa  gta^^  tJt^t  coknt&oh  cbnstru^tibM  wli^  diu(. 
My  ihi^ehtiOA  tondsts  in  ilaakihg  ktie  ihotihtings  of  sbdi 
^iBBes  t6  tfttupy  ihe  least,  or  nfearly  tH«  leaift,  poiidbte 
^ce  to  whiibfa  they  afe  eitpable  of  being  induced.  IKlii 
t  peifciiii  hf  i^ediicihg  ihb  tops  6^  heads  of  the  tiibcfs^ 
sprit^gs,  or  dl^aWs,  to  an  Wiz6ntal  plan^  ot  levfel  suHiftbe^ 
tx  ottarly  so,  ^d  t)iat  the  sanie  tiiimbei*  'ot  tubiis,  lipriiigs^ 
«k*idnkii^,  ntpreseiited  iti  Fig.  i,  mify  hi  cohtainbd  Wiihiii 
liie  ^Mkoe  <>f  the  cxtirior  cas^  a  hcdd^idti  figuHL 

1f^  moililt  a  glais  to  octuiiy  the  leasi  possible'  tpa<le,  I 
MW«|pfoo^  or  canity  in  the  Bcia^  crf^^acii  tube,  spriiig^ 
cndimw,  0itfBcictttly  deep  to  rfeMiVi  the  next  iidthte  it; 
tketQMMtiabe  or  hied  bavingaring  br  6^  contri^' 
1taaeei»itliiilitsea1%i  by  WhiditlMittfbeiilqirte^dHr^ 
out^  fltteanaUintig.S.  ^tttasit  will  be  fbuad  ^faspi 
^attpaXijf  coiiiivtuiat^  and  kM  expensive,  ilM  tb*  fated  df 
tlie  AM  at  tatei'i<)t  taba  ahOilid  prefect  a 

\ 
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make,  tbeoji  as  represented  in  Fi^._  3^,  nrhich  occupks 
jHBi;l^  t^  IciiSt,  p^  We  sp^Qe,         ;,  ^    ;  '    -       *     v  *^  -  - 
, '.  I  ^ppr4;bei\d  that  by  referriijg^  ib  t&e  diTatrrngS  tirthc  - 
]|||L|^iQ  oC  tb^e  presents^  tjbe  nature  of  my  iinVention,^nd 
the  manner  of  carrying  the  s^gie  intQ  execution^  trili  be 
evident  to  the  roeaneit  capacity.  ^^^*;^ 

Fig*  1  repr^^ents  a  nine-draw^  opem  glass,  of  the  com- 

^n  p^Qf  ^ruqlipn^  shut  up.  ^  -  ^ 

,    rig,^?:is*ft  Action  of  9)y  hiiprovcd  opent-gl^tsu  with 

[  tiMjit^y'H  .^^^hibiting  the  manner  in  Which  the  gifcby^ 

^^e  I3j3^(^i^.4n4v  thj}  tubef,.  «p^ings^  <»  draws,  QpiHjr^tii 

Jfi|[«  3  r^pre^en^ts  my  improvement  shut  up^  iTA^i'^e^ 
i^f^  pjfj^ie  fuat  or  interior  tube,  projecting,  1  '  • 

:  ^9e  \pi^^^^^^  ^^^  ^^^  the  whole  tijf  tiu^'fijbe 
^,  jttljpk  W^%  the^^jlt^ripr  ci^^^^^  y        ;   *'l 

i\I  T&^^^M^^*!^^^  iipprQycapient  pcniiti,a|l  tbe  fiiBBft 
,  ;M  ^  fl^y^  9*^V  *P  *^J^  f^'^l  l«Pg4».  sQ^ai  tQ'j^yftjSui 
,,^^t^J^^ff?\bjl<p^^  wWfias  in  thpsi^  of  t^ir^8b» 

iLlBPBa^fS'^i^S^^W.  tJiQ^wdf^st  drw  i|  a^  moicK^^s^^ 
r^.^^«ffb%tii^     M  the;  conjoint  thicii;^fss  is^iS^t^^ 
X^i^MPf^^^     Qi?8-tjjird  pvt  of  the  6pe||ft  jJgWii 
^ril^L  fjpA^*9f9^of  the.  QfpiKZ^j9S^.oH^ 
lUfjj^ PQ|ipd:!ic)49n^  tbip^ ei^jgcs. of  t{i^  spriii^gs^^prc  v^^ 

tg  ^ln|i»94  b^  .wcjkt.  vWfA.  i9<^|iTe^w/U  *^^ 
,,  bymyiigmpqi^^jJlH^  '       /       V^  ,r;i  >^- 

.     1  ^j^r^-^J^.  <Wl.W«»iijt  tp.i»spjio|f^  ilit  jjM^5(l^y 
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^ec^aiiaf  of  the  Patent  gmitea  to  Robert  RAiNfif,  Y/Ei? 

fc  ?  ^^^'j^  2ti»^wr,and  Glue-imniifacturcri^^  ftieUGMng 
^^  ^{^  ma^^facturing,  of  hard  Glue  jfrimtfic  2«*?,  ^ih&iS, 
^    mdikherPm^tsofthtWhale^:^     '    '     r€.T:er> 

-r?  ?^      r         jOfttipd  November  22;>  ^Q4...,^    ,    J^^ 

.;*;,,,  ,JLX)^aU.  to.w)ipra  th6se  pi-csenfe  shall  c(yfcfe,^'lKo. 

J!jIiqiv.|CN0W.  ^E,  tb^t  ill  ^pursuance  of  tlie  IsaidT  (^bttto, 

(,Ij  tbejsaid  jKc^or^  Raines  do  declare,^ that  ih^WditiV^h* 

t«on  for  making  and  manufactuting  faietrd^  gtu6  ft^tti^''the 

^Hj^  $&s^  ahd  Qther  parts  of  the  whale-fisb>  is'^ai  foBAfirs* 

In  pre{Mtrit)g  and  ifnanufactaring  is  as  fdlow^.    TfaeHbily 

tjAfii^AWd^  other  .gristly  parts  of  the  fish^  arecdt'&ito 

pieces  of  fourteen  6r  fifteen  pounds  ^veigbt.  Sacb^^Stees 

..^^^)l^(fU^ibtoboiUfV  \i;ater>  and  kept  hot  by  i^lA^ 

3f^j^^r^,^4ffM  jbour^  in  ord^r  to  extract  the  btt  and 

-f&9^>  fbatstbo  xiext  process  may  take  eCTect.  Th<^  itext 

r.'^flWS^^  ^  J*^  ^teep  the  pieces  of  fish  in  fresh  water'%i?fy- 

-ifftt(^^J^^^»^^-^^^^^^  ^^^^P"S  is  to  be '^^pealefl^lSur 

^^^|bevbftyti^f^4Ss>  water  each  time.    Tht^ti\sSl^ d(it%xi 

^^.6^\,t\^  f^  Ivith  oae,buijdre3"aM^fi^ty 

^[,ff|Hciai^.p£^eshf  stingy  or  soft  waier,  V*hic&  bi]^  lo|;ev 

Lslilj^dJ^lJI^.J^^^  ghiebag^    TheVjWit'iut 

the  fire,  and  take  dut  the  bagii)  aod)et  the'lag^dudhts, 

'  ^5»%i^  ^^^ve^l^^fi  ^trained  throiigh  the*^,  ^e%fiii  in 

•  bfy^af9»f^J|^r%f^^^.^^^^        Then  $dd  twchijr  j^bu^da 

dM^fi^^M^fP^  ^^^y  mixing  tliesc  i%ibrfl- 

ents  well,  let  them  remain  In  the  copper  twi^^e  ^purs 

nore,  to  ineok*porate  witii  ^ach  other ;  it  miiil  IBeir  w  let , 

off  into  epoters^  and  when  cd61  hitiii  WdiGriirdrf »  the 

«ame  as  othar  glue :  the  prefmmtioQ  is  tbea  eoml^lieM; 

liwita^swhelreefy  he*? 

tfV'!;'jj^;,5Qjt  Tt2  Sptfificatim 
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the  UndcFiakin^^As  Grdt^ieatid^/in^.inmii^^^Fffob^  ^n 

Coal^  m^dU  Kinds  of  MiMrals,mds^ni^aikmi$  tfttfcoiii 
ft^m^i  kf  whieh  ike  d^ermt  Strata  may^cp>tjtmt  fUiT 
i$^fikmip:m9i,mppi^imf)  Mmwtf  in  Core^  0!tC^i*Hy:i. : 
,    (ier^yi^^h.'OffC  Inch  to  twenty  Inckts  md  %ipmaiai^ daq  \:v\ 
"  Lmgihi  mtfrom  twojnches.to  tv^mtj/t  Mcf^mdUp^tl  x 
waf4s.m:J>i9met«'^  90  us  to  ^eicJcM  up  tnOte^  ^^^9  U'  - 
Jk^  th<t4'haflMthtri^  been  btmsd ;.  by  l»hu^^  Ml  onfyio  - 
the'^Mli^  ^  wch  Min^ds  atid  Substancft^iut  Into  ^:it 
th0il)kimtien^  Dipqf  the  Str^i:tm\beMQ^aintiiA^^ 
60^  0  Possibility  of  ffistake  i  Md  i»Ae3^?  oo/^ifitMidq 
plenien(i^-m':jidpparatus.f  ate  also  ^n^ 
bi^t^th  Purpose  of  mking  for  WdU^ymd^gimg^ntntl 
tO:^teyranioii$  fVater'  in  Bogs^  a»d'4r4iimgi\Mi^^.  A 
P^QfM^^  and^entihting  Pits^  und  :otik9fi\b0m^kiai^ici 
Myffpff^  '  P*^  Ftbniary  \2^  i8(Mfib  xs  ,.  icj  9dJ  rianlw 

'      .  kn  v^  ^-  With  a  Plaie,  /  '  '^  '^'-  ''''  ^^^^^  ^^ 

^(^      t;.-  •.;••*"  -.::*>•;•-  i.*:' .on  -^ri  ^0  Las 

JioQjilll  ifco>  whmit  these  j[)re8en^.$hsdli\cMto9  ^e^^q^ 
J^Q3ii^|cif0W:y9r  <^  in  coRiplknce  <^i^lIi;iheJsasfl^fio4)jii 
vm$  i  th^  fH'id  James  Ryan  do  hevej^AssoHike  ^todaH^onj 
certain  the  nature  of  my  said  invention^  and  the  nianoiDdd^ 
in  .which.  4he  same  ist^he  perfi^medyj  asdroUoite^  feUstdyiL 
to  say ;:  T4e  boring  ^pparaHui  e0i«aste:oC.i»ra  epniftg :|K>]ei):l 
fixsd<^$iii  Fig.  TOy  (see  Plate  XV^)  t^^cbiekiS  dttairhi^  hfi^.^ 
twp  y^hain«B4Mr  cords, »  rod  i^  nw,  /9D  etbee  ttis^a|mji]fi»ik>  o: 
sei^nred  to  eachp(her i>^  sm69firQfj«theininiie|r.so>tlittt  cljieu- 
sail  wd  may  bf  J$n|plhmied|;0r  jgboi^n^  10  tbeil  u^ealio 
mqs^Aisir^  ,*ij4/«f,sWPd«y  i4t« Jfirrrjto^to^®  .^bp||inf^<(tor  6©?^ 
fas;;9pe4^0%%^er,^^l»B^ 
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Pat€9itfor  sundry  Tool^  as^fm^Uments,  Kc.     ^gs 

for  o>hgri*maLa83i<ticg^''Aft  operaiieB^^bocisg/^aBitddi"-. 

Tiic  baridgaiMttr^nneia  .Invhig'^tfa^  int  &^  t9  i|?bdA^<^ 
suited  t^'thf^  soii  it  »  intfifllti^  ta^fietotttnitdy  ^nd  bei^^^ 
suspendedrto  i^he4j]prmg^ole»,  is  tcr  >b«  p\it  in^tMidQrhjr^ 
isi  hafl^e  «>p  spai^  toiratd  t«  it  at  iQgh«<yiit3gtaft,.  ks^itk'^ 
^ig*v?<ls  »  by^*  ^ank  ^as  in  Fig.  6,  as^  *e»t  «iftis  thfe  ' 
woi:%>>   Tfae  ^se  of  Mvtng  two  ^prmg  }A^ik^dkH|(V 
|the  qrU  ^ttftady  to  the  fwrpotidicular  4iiic  ttf  4b(^>4ible;^ 
wbi^ba.'^BiHgfe^iieeoaldnotdo,  as  iu  moti&ti  ^riiMt^W^ 
perfoifttedM  as'toforqti  wos  of  a  circle  4>y  its^^xttokiityi' 
yrhkhta^sxuf^ji^ bating  rod  iiatrcie  to^  thewoi^i''''^'-^. 
Ili  Flg^fia^  which  represents  this  part  of  the  6f^k,^e^^ 
A An8KMbi«rDb# ffprfaif  poles ;  B B  the fukniffirii^ l^^^^ 
po^j^Ttf'^hich  the  said  pQles  rest;  FF^  tWdbalfi^^ 
which  the  rod  is  attached  to  the  poles ;  E  £y  theMWdlev 
by  which  the  boring  rod  is  wofked  ;  D>  the  boring  rod  ; 
and  C,  the  hole  or  excavation  formed  by  boring.    f£jh^ 
5prvD^  pafeenAA)  ar^  each,  to  be  about  fhiAy  fefetQoJg, 
^diiaqe  ito*  be  p)m94  ^o  as  to  work  mMnit-ifybW^Wif''^ 
^ncbisoci  e^  ^odi0r;  whei^  th^^  chaitf^  ar^' ftdstelibd  tt   • 
4hcia?.  •-T  n.:.     .'i..     ^:.   "'  .  .  ^  ..'    \  :      -      ■  \r.  nis.tV"'^ 

h&^iiU^  $0x1  to  b^ faaved  id  of  ^ari6ui^  coi^Kte^cteff  ^ 
/di(BHtof)t  fdaofttf  Mid^at^  4iffereM?  depths  oft^tim^  in  itlie   ' 
.^t^fiyiaf&i,'lhat%iCot^tAv9id  i^rlous  bits'  to^  be  att^ch^d 
^o  ibe4>^iif>neH|  aoc^dMigi^os  ^i^Uo  be  bdr^s  '^httft  ' 

order;.' fmr,  m  torin^«>ktlt  «>i^^4i^^' earth ;  secolii^^  i^' 
J(^t3^r>tb^ifi|pati^'^klf  )bi^^fthife\  t^dy- a*  bit  ctotK>^d»'- 

;•'  -0  clay, 
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32$        Pttteatyd  ^: 

^  (ToWic^  ps^  D,  W  \<r1)e«^  ^s^i^Ky '}3'4  In^W  9^^ 

Vilv^'  b^b)t»|r  inwards,  r^t«%tii<«()  (af^f  it  bai^^^S^^ 
jfat  !te  trpfier  part  by  iiiiioh  it  fe  ifttte^iied  \d  t^'l^dWr^ 
red  when  wied,  beneath  i»hieb  «pf»eai%  dieJ^^^oni^^tf'^ 
Wbi(^  tlie  {lan  Vtf  l(he  i-6d  &:iL«sd'1:6  £t^  ir'fsUt^ed  to^e 
'i^^iuier.-  In  fig.  ^  is  represented  thfe  itansi^ri(e'^eiitl3h 
Wihis'iiRstninieitt,-  to  stesw  ttim«^fany  tlw^  igetaaitflJSattfc 
'  '-^'^  tialve  ;  in  tfie,  E  repre««nt8  ^  Valv^';  ^f  )-*&  «pKi|; 
ieteep  W  gently  fkeased  ibmard,  IWit  ^ift^^Wi^.^^rf^ 
sb-ks-'t<»  kdmic  a  stfiall  'stobe  (xboWntM^''^ '^##^ 
i^ij^iAer.      ••'      ■'  ■■•==■-;  u:.  .s  «.x'dw  t(d  .O 

"'ft.  The  bit  for  bdring  cltey  or  Aftte  !^'li8NFB4iPfig«<l. 
^'(totfsiste offoor ciitt^  A Aii:Afakta£im\<?mf&»?^, 
friia^i^biog  In  -tikisseLsfaaped  ^fti^;^  ilflSf>^al<^)»Sl 
-^^ciSMr gtteW W eliattiM},  leit^a^tii^ M'^di^'^ii^ 
fti^^rttchiirreirtJwed  by  a  sort  6f  tbft|*^tt«W«P^««ls 
"p^^/repr^iehted  in  l»ig«.  9  <Md''!'ir^!^'^8i§8,<>)) 
-sii^tt^th'e  iieitii>f  the  tdtog*,' tb^-bdni^^ttotf ^«)^1^ 
Ii6i^i^  «tod'iriibri-aratited  \  B  E,i#oik#l!  aifMitaFBHI- 
nect  are  Kandtes  of  the  tongs  ^^iffi't»e?i>«rPl);^BJF  JWfts 
-slttiBar  to'tfadsemed  in  'a  ji»iit(^i¥ad^^,^^1l(^^^)«h 
•^bkift  oiOT^  on  a  iratton'  <»  ^»''iflF^<S^^t«^''e^<Wfib 
4>art  C  i!»  formed  sinfna^'fi^flfe^J^^^IrV^tfleMffie 
.yiifrstf  tin:  <»ng»/fo^if^%f<^bl%<««dS«fi?^  ^U- 
.Ber^boitf  tbe-bore  lb«M^^^  tUfr^a^B^Ai^hMMr^} 
5t;^Vtc^Jffso'»i*!rt»!a^i''flfei^«S^«HMftlfe.J  J9°««d3  lulua 

-"''-J  tongs 
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tbea  to  be  lowecejd  on  Um^j^^ ;,yfbipl),,\rben  ^Tav\a„n^. 
..        1^^  yili  hoy!.firi|*lj>,  l^  th^..^lliqa,  of  the  arpjs  8  tepd- 

,  ;filf.(th  tff^.:h^a,xtac]ig4  to.  tlie  daw%  f  F-    ^i^^.  1,1 ,  ^w» 

J  tb^t^^jrhen  surrounding  a  core  and  ready' t^  f^a^  it 

J  '.Vfi^SWf^Sj.;.  ^^*  *»  sibe?w  ttie.  huoiMontAl  sjectwa, .  of  .^ 

J.  cflRft<Pis,  »i>i  of,  th^  cJbwmiBl  C  c^t  b^  .*1^  <;]liussf|^  ,<?f  i^ 

;       ^fiw,  gyiiij^rj^.  o«*  A  litUs  larger  tb^n  .th?  otb^f;  ^ 
;        j))jyBo4.9t^(sidi9,M : ,  lead  i&  tb«o  run  into  t^.i^)[^  bejt^j^cfpk 

|,       J^Qpfiftt  wik  tb^  biiorwng  rod  t<i  «bi<;Ii  is  attaq^  t|^  f^s^k 
Q,  by  wJbiiGib  »  ciivi^ar.iiiQtiPiMitciiMWlBVkni^a^tqi^^j^ 

.ni!^  W^IWl^t,  J^ig.  fj-ri*  wed  io  taking  np  the  midfr. 
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torn  of  this  vacancy  is  dosedl  up  all  except  the  space  Hf 
in  which  is  placed  a  valve^  opening  inwatds^  toadmil 
the  mud,  and  a  sci^aper  C  to  take  it  up  Fig.  7,  is  th(* 
iorizontal  section  or  face  of  the  saw.  The  core  formed 
ty  this  bit  is  to  be  extracted  by  the  tongs.  Fig.  9,  al* 
lea  i\-  descrbed. 

4-  The  dit  for  boring  shale  atid  stone  consists  of  a 
circul-r  .m,  to  which  is  attached  any  convenient  num- ' 
fcer  of  teeth  or  chissels,  the  rim  is  connected  with  thi^ 
boring  rod  by  the  upright  pieces  as  in  Tig.  5,  and  in  the 
Bianner  there  shewn.  Tbii  bit  is  intended  for  boringf 
Mil  of  an  intermediate 'nature  between  those  kinds  for 
%rhich'^e  jMreCeding  bits  are  formed.  When  it  forms  a 
core,  it  may  be  extracted*  by  the  before-mentioned  tongs. 

5.  The  pnddle  bit  intended  fcir  boring  soil  mixed  with 
water  consists  of  a  hollow  cylinder^  Fig.  iS^  conhected 
lirith  the  borihg  rod  as  represented  in  tji^  figure,  its 
lawer  extremity. is  formed  with  a  so/t  ^f  bit-!for  eiitting 
and  takmg  tip  the  soil;  abbve  Ais  a  vii^  h  pliced, 
which  is  more  ftklly  drawn  xh  D,  Fig.  .14 ;  fii'bolb  figures 
Cishews  the  open  ^ace  for  admitting  tBesoit*  Hms  ia- 
strument  may  be  also  used  as  an  attendant  on  thb  othen, 
to  take  up  the  rubbish  loosened  by  them  in  sittiations  where 
water  is  met  with.  The  valvef  D  -  is  constructed  so  as  to 
rise  when  the  instpument  is  {^ttt4own  into  the  worki  and 
toclbse  when  it  i^  dfawh'  up^  by  wbi6b  the  pud(Be  to  be 
brought  1j^  is  retaitied  in  tbe^  hbUbw  •cylinder  *B«^  ^ 

The  auxiliary  implements^  tot  already  descniMfd  ar£a^ 

li  Two  solid  cylinders  for  foremg  down  day  itto  tb6* 
borkig  hole^  wbfeh  a  nmning  stod  is  teet  ytkh  Wheting*^ 
Fig.  A^  \5y  is  used  to  press  down  sonic  dlity  tb^wniftto' 
tbeliole;  by^  which  it  is  farced  i6tdtb^  figures  betireen^ 

thestratlt^  iuatf^formv  riH^d^cwtteg  t^^t^Mit^llri^ 

'  tb^ 
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•'        for  boring  the  Earth  for  CoM.  3^ 

the  clay  adhering  to  the  sand.  Fig.  B,  15,  represents 
another  solid  cylinder,  for  the  same  purpose,  with  a- 
cbnical  termination  :  this  when  put  in  motion  circularly,^ 
after  throwing  some  good  clay  into  #ie  bore  hole  in' 
small  quantities,  will  purge  it,  and  consolidate  the  sidet' 
of  the  hole,  and  prevent  sand  from  running  into  it. 

2.  An  instrupient  to  catch  and  support  the  boring  rods 
when  drawn  up  to  be  unscrewed,  &c.  This  consists  of 
an  iron  plate  A,  Fig.  17,  attached  to  a  platform  of  wood, 
having  a  hole  in  its  centre,  to  admit  the  boring  rod, 
which  is  to  be  placed  over  the  boring  hole ;  and  of  a  move- 
able plate  B,  with  a  notch  in  it  to  catch  and  support  the 
rods  when  required  to  be  drawn  up. 

3.  A  pair  of  tongs,  for  taking  up  out  of  the  boring  hole 
any  part  of  the  rods  or  other  matter  that  may  hav^  got 
into  the  said  hole  by  accident  or  otherwise.  These  are 
represented  sufficiently  in  Fig.  18. 

4.  A  chissel  for  separating  the  cpres,  formed  by  the 
bits,  from  the  subsAi.nce  to  which  they  are  attacbed^ 
This  is  fully  explained  by  Fig.  19. 

5.  An  anvil  for  forming  the  boring  rods.  This  is  re«* 
pi;esented  by  Fig.  16,  where  A  shews  the  body  of  the 
anvil ;  B  its  face  \  ccc^  circular  holes  to  pass  the  rods 
through  when  the  screws  are  to  be  formed  on  them ; 
ddd^  semicylindrical  cavities  to  form  the  box  and  pin-' 
ends  of  the  rods  on. 

The  boring  bits  may  be  marfe  of  various  sizes,  accord- 
ing to  the  work  to  be  performed  ;  they  may  be  used  iii 
boring  for  coals,  and  all  minerals,  and  subteraneous  sub-  • 
stances,  and  in  sinking  wells,  giving  vent  to  subterrane- 
ous water  in  bogs,  ijiarshes,  or  elsewhere,  in  draining 
mines  and  land,  in  ventilating  pits,  mines,  &c.  and  for 
other  beneficial  purposes. 
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;  By^ome  of  i  these  tobls  cores  pr  .solid  .cylinders  of  tte 
soil  may  be  extracted^  from. one  to  twenty  inches  in 
leagtii^  and  from  two  to  twenty  inches  in  diameter,  by 
which  the  dtp  of^he  di0eoent  strata  met  \Yith  in  borinj; 
may  be  ascertained^  as  well  as  the  nature  of  ininer^s  and 
jofeher  substances,  which  occur. 

^-  And  by  the  whole  apparatus  described ,  the  wQrk  of 
borinj}  may  be,  in  my  opinion,  performed  in  a  more 
«]ieap  and  expeditious  manner  than  by  any  hitherto  used; 
md. altogether  it  forms  a  set  pf  instruments  compleat^ 
and  universally  applicable  to  every  species  of  boring. 

In  witness  whereof,  &c. 

ji^i^eio  Method  qf  ascertainhig  the  Tonnmge.qf  Shifs, 
^  Jhunded  on  Hjfdrostatick  Principles ;  with  some  Atcomt 
of  various  other  Methdds  which  have  hitherto  been pto^ 
■  posed  for  the  same  Purpose,    By  Mr,  J.  W.  Bositi^U. 

^^CMi»tmiea(ed  by  the  Inventor  in  a  Jiettet^  to  the  JSditors. 

Gentlemen, 

J:  HE  coE^mon  method  of  ascertaining  the  tonnage  of  a 
ibip  is  to  multiply  the  length  of  the  keel  (estimated  in  a 
particular  manner)  by  the  extreme  breadth, .  and  again  to 
mtiltiply  the  product  by  half  the  extreme  breadth  (in 
plaoe  of  the  depth) ;  the  sum  thus  found  is  then  divjiided 
by  94,  and  the  result  is  se^^down  as  the  ship's  tonnage. 

Besides  the  inaccuracy  of  this  method  (which  is  how 
generally  acknowledged),  it  is  also  injurious  in  tending 
to  produce  vessels  of  a  bad  form  for  sailing;  for  as  both 
the  price  which  is  paid  for  a  ship,  together  with  certain 
.daties,  ?md  other  charges,  depend  on  the  meaisured  ton* 
Dage^  the  i^ercbant  thinks  it  hisjinterest  to  have  the  ship 

'  '  "     form^ 
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^)^6rmed  in  that  m^nni^r  ivhitih  ifiil  cause  it  to  cairtjr 'dost 
^burthen  orer  and  above  6ie  measur^tzieiiti^'  henc^  Jbw  lies* 
sel  will  be  deeper  and  shorter 'thdn  she  *  ought  to  he,  mid 
^alsb  be  made  too  ftiH  aft,  which  will  cause  her  for^ail 
heavily  and  steer  badly,  and  to  roll  and  pitdirwidi.  ffTWt 
riolence.  In  consequence  of  which  the  saihraad  digging 
will  be  soon  worn  out,  the  hull  itself  wantffeqtientt^k^ 
ing  and  repairs  from  the  straining  it  must  undergOyxtbe 
masts  often  be  sprung  or  lost,  and  the  dangec  jfoidii^sr 
time  of  capture  from  parting  convoy  be  nx^a^^aM.f.cmL-^ 
creased.  »       r     i  .v ^ 

These  and  similar  considerations  have  induced  .ge*ule- 
^  men  to  propose  other  methods  of  estimating  tonnage-; 
some  by  a  different  mode  of  measurement  (of  which  I-be- 
/Ueve  that  of  Admiral  Chapman  is  esteemed  the  best,} 
some  by  mechanical  methods,  which  I  will  here  detail; 
.and  one  nobleman  by  forming  the  vessel  entirely  accord- 
litig  to  f Cigular  geometrical  curves  in  its  different  secti'onSi 

The  mechanical  methods  proposed  for  determining  the 
tonnage  of  vessels  are  as  follows.  By  one  it  watr  dixetled 
to  take  the  ship  into  a  dock  shaped  «s  a  regular  paraL 
lelopiped,  which  should  have. a  reservoir  annexed,. |o  it 
capable  of  holding  the  exact'  contents  of'tbe  docK  when 
filled  to  a  certain  height,  marked  on  its  side  ;  then  a(6ter 
drawing  off  all  the  water  which  floated  the  ship  into  the 
dock,  and  closing  the  gates  carefully,  to  pump  ihto  it 
all  the  water  contained  in  the  reservoir.  After  these  opc- 
tions  !the  .weight  of  the  ship,  either  full  or. empty,  (and 
pf  course  her  tonnage,)  was  to  be  ascertained  by  the 
height  to  which  the  water  should  rise  in  the  dockahov^ 
the  marked  line.  '  *  • 

Another  method  f^opbsed  was  to  form  a  large  floating 
machine,. or  cassoon,  Having  a  flat  bb'ttbdi -and  ^ttpr^ht 
si^s,  witli  gates^' at*  one"  end  (to  admit  the  teasel!' to  b« 

U  u  2  weighed^) 
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veighcd,)  fit>m'w1iiiCh  aQ  the  water  was  to  fee  |^inf^ 
out  after  the  vessel  was  admitted  ;  and  the  weight  of  the 
vessel  And  her  cargo  to  be- then  computed  by  thedfeplfc  to 
whicb  tins  cassoon  was  iimnergedy  mote  than  its  drauglit 
when  empty.  * 

Borii  these  methods  would  iK)t  only  be  extremely  «x* 
pettsive  In  the  preparation  of  apparatus,  but  also  atten^d 
with- mtrch  difficulty  in  making  that  apparatus  |>erfectly 
st^urich  so  as  to  admit  or  lose  no  water ;  and  moreoTer 
with  'much  labour  and  expense  in  the  pumping  necessary 
for  the  trial  of  each  vessel, 

A  third  method  proposed,  was  to  form  an  exact  model 
of  the  sh^p  to  be  measured  on  a  small  scale,  and  to  iind 
the  burden  of  this  model  by  putting  it  into  a  cistern  of 
wa^^  regularly  siiaped,  and  marking  the  height  to  which 
the  water  rose  in  the  cistern  on  loading  the  model  to  it<r 
different  lines,  and  then  muljbiplying  the  burden  of  the 
niodeJ  by  the  difference  of  the  scales  of  it  and  the  kfg.e 
•sliijy.  *  .  .  ^ 

-♦Tins  metliod  would  also  be  attended  with  considerable 
i^'ense,  and  would  be  liable  to  great  iaacciuucy,  from' 
th^'  certainty  of  every  error  in  the  construction  of  the 
model,  and  in  the  computation  being  multiplied  in  the 
extensive  ratio  of  the  difference  between  its  si^e  and  that 
of  the  ship.  o 

A  fourth  method  directs  to  fill  the  ship  wilh  wttfer  to 
the  load-water  line  (first  taking  care  that  she  is  perfectly 
staunch),  and  then  to  pump  out  the  water  into  vessels,, 
each  containing  a  certaia  propot tion  of  a  ton. 

A  fifth  method  is  that  which  is  pca<^ised  for  ^aice^ 
taining  the  tonnage  of  boats-on  6<>me  canals,  which,  is^-  to 
load  the  vessel  with  a  cargo,  ieach  part  of  which  has  been 
previdsusly  weighed,  o»  with  actuail  weights* 

The  objection  to  these  two>  last  methods  is  the  expeq^r 
and   labour   in    performing^  the  opetatioiis   neeeisfffX 

thereiQj» 
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AU  tiiese  ipetbod^  recited,  being  either  ioacQur^ate^  very 
expensive)  or  inapplicable  to  large  s^ips^,  Jeeves  the  sub- 
ject still  open  for  discussion ;  I  shall  beg  leave  tberefore 
tO'propose  another  way  of  determining  the  tQQn^^  of 
$hip$^  which  appears  *to  me  not  to  be  liable  to  tb^  s^mf 
pl>iections^  and  wJiich  I  am  the  more  inclined  ta^Ppe 
may  be  of  use,  as  it  is  now  near  two  years  sipc«  )fir$t 
tiiQught  of  it,  during  which  time  I  have  frequently,  re? 
examined  it,  and  have  not  yet  been  able  to  perceive  aay 
inaterial  obstacle  to  its  being  adopted.  ,  ^ 

.  Tliis  method  is  founded  on  principles  of  hydrast^ticlla 
aimilar  to  those  used  for  ascertaining  the  specific  gravity 
of  4iffcrcnt  bodies,^  and  the  basis  of  it  is  the  diflTerept 
V  eight  whrch  the  same  body  will  exhibit  in  two  fluicU  of 
cb  He  rent  density*  .. .  -.. 

-^  8ea  water  is  known  to  exceed,  fresh  water  so  mficb  in 
weight  th^t  nwiy  bodies  which  will  float  in  the  first  wili 
sink  io  the  latter  :  this  difference  is  usually  computed  ^ as 
that  between  1037  and  rOOO,  which  is  equal  to  a  twci^ty- 
seventh,  (within  a  minute  fraction)  in  favour  of  the  sea* 
w^ter» 

Thk  is. the  .foundation  on  which  I  proceed;  and  a». 
there  is  nothing  in  nature  more  certain  than  the  above 
faot^  the  fair- conclusions  which  are  drawn  from  it  cannot 
but  tskke  place. 

Tb^e  are  )twb  methods  by  which  ships  may  be  weigh- 
ed, qr  their  tonnage  ascertai^ed,  on  these  principles^i 
whwh.metely.  depend  on  which  of  the  two  fluids  they 
are  firstexAonined  in.:  bi^b  shall  be  here  inserted. 

If  it  happens  to  bQ  ogtost^conveaient  to  examine  the  ship 
first  in  the  salt  water^  let  -»  calm  day  he  chosen  for  the 
porpoae^  wheii  the  WMcor  i$  $mooth ;  then  let  the  draught 
of'  water  be  carefally>  marked  on  the  stem  and  sterurpoat^ 

by 
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I* '    ^  .      .     •»         . 

by  driving  in  a  spike  or  other  pointed  instrument  at'  thd 

exact  line  to  which  the  "water  rises  in  each  place :  after 
this  float  the  vessel  into  fresh  water,  on  which  her 
draught  will  be  encreased,  and  the  marks  be  covered 
•  more  or  fewer  inches,  in  proportion  to  the  depth  of  the 
Vessel.  Then  take  out  part  of  the  cargo  of  the  ship, 
'*tber  intQ  a  lighter  or  on  shore,  which  will  cause  tlie 
vessel  to  rise  again ;  and  when  enough  is  taken  out  to 
tring.thc  marks  to  a  level  with  the  surface'  of  the  water, 
then  weigh  thepart  of  th^  cargo  taken  out  (which,  as  it  will 
not  exceed  between  5  or  4  per  cent,  of  the  weight  of  the 
whole  cargo,  can  occasion  no  great  trouble) ;  after  this  as- 
certain the  difference  of  the  specific  gravity  of  the  salt  and 
fresh  water  by  carefully  weighing  the  same  measure  full  of 
each  in  accurate  scales,. if  it  has  not  been  done  previously. 

You  will  by  these  operations  determine  the  actual 
weight  of  the  difference  of  the  giravity  of  the  ship  in  fresh 
and  in  salt  water,  and  also  the  proportion  which  this  dif- 
ference bears  to  the  whole  weight  of  the  ship,  from 
whence  you  may  find  the  weight  of  the  cargo  by  the 
following  calculation. 

Divide  the  weight  of  the  measure  of  fresh  water  by  the 
diffei*ence  of  the  gravity  of  it,  and  that  of  the  same  mea- 
sure of  salt-water ;  and  by  the  quotient  of  this  multiply 
the  weight  of  the  part  of  the  cargo  taken  out:  the  result 
will  produce  the  weight  of  the  whole  ship  arid  cargo.     ' 

FroTh  this  you  may  find  the  weight  of  the  cargo,  by 
deducting  from  the  whole  weight  so  found  the  weight"  of 
the  ship  when  empty,  which  may  be  ascertained  iri  sime 
manner  as  above  directed  after  the  whole'  cargo  is'  taken 
out ;  and  this  will  give  the  tonnage  of  the  ship,  if  sWe  was 
loaded  to  her  load- water-line  as  she  should  be. 

This  method  may  be  made  more  clear  by  the  foHowihg 
example :  suppose  the  measure  in  which  the  water  is 
w^eighed  holds  1000  ounces  of  fresh  water,  arid  that  file 

same 
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tame  measure  will  contain  1037  ounces  of  salt  water ; 
and  suppose  that  the  part  of  the  cargo  removed  from  the 
ship  (to  bring  it  in  the  fresh  water,  to  the  same  level  ar 
in  the  salt  water)  was  found  to  be  ten  tons. 

Then  divide  1000  (the  weight  of  the  fresh  water)  by 
37,  (the  difference  of  the  gravity  of  the  fresh  and  salt 
water)  ;  diis  will  produce  27-3V,  which  multiply  by  tea 
tons  (the  weight  of  the  removed  part  of  the  cargo), 
and  you  will  have  27O-J7  tons  for  the  weight  of  the  whole 
ship  and  cargo :  from  which  deduct  the  weight  of  the 
ship  when  empty  (which  suppose  was  found  to  be  70|y  ■  •  2 

tons),  and  the  remainder  200  tons  will  be  the  tonnage  of  ^1 

the  ship.     The  proof  of  the  foregoing  depends  on  the  ^ 

well-known  fact  in  hydrostaticks,  that  a  floating  body  .^| 

displaces  a  portion  of  fluid  equal  to  its  own  weight ;  and  ^' 

that  having  the  proportional  ditterence  between  two  sums, 
you  may  from  it  find  the  value  of  either ;  which  truth  is 
too  well  known  to  need  proof,  at  least  in  this  publication. 

The  second  method  of  ascertaining  the  tonnage,  to  be 
used  when  the  ship  is  examined  first  in  fresh  water,  is  in 
some  degree  the  reverse  of  the  former,  and  is  as  follows: 
.  .  The  draft  of  the  ship  in  the  fresh  water  is  to  be  marked 
on  it,  as  before  directed,  and  the  ship  then  floated  into 
salt  water ;  which  will  cause  the  marks  to  rise  more  or 
less  above  the  level  of  the  water  ;  additional  loading  is 
then  to  be  put  into  the  ship,  until  she  is  depressed  to  the 
former  level,  as  will  be  shewn  by  the  marks.  The  ad*, 
ditional  loading  is  then  to  be  weighed,  the  difference  of 
the  gravity  of  the  fresh  and  salt  water  ascertained,  and 
the  calculation  made  as  before-mentioned. 

The  difficulty  of  finding  the  exact  draft  of  the  vessel, 
if  there  should  beany  roughness  in  the  water,  may  be 
obviated  by  having  a  small  bent  tube  passed  through  a 
trenel  hole  below  water  mark,  as  near  the  middje  of  the 
;tb>|)  as  {)ossible^  and  made  tight  outride  by  a  small  can- 
vas 
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vas  case  stuffed  at  its  extremity,  in  manner  similar  te 
that  contrived  by  Mr.  Duncan  for  stoping  shot  boles. 
The  upright  part  of  the  tube  should  rise  a  foot  or  eigh- 
teen inches  above  the  level  of  the  water ;  and  a  small 
fioat  supporting  a  light  index  being  put  into  the  tube  will 
shew  the  water  level  very  little,  if  at  all,  affected  by  any 
moderate  roughness  of  the  water :  in  using  this  instrument, 
the  onl^  caution  necessary  is,  that  the  deck  be  kept  level 
across-ship  at  each  time  of  inspection. 

As  the  difference  of  the  line  of  flotation  in  fresh  an^L 
salt-water  will  be  near  a  27th  of  the  whole  draft  of  water^ 
it  will  be  sufficiently  conspicuous,  in  as  much  as  it  will 
be  from  4  to  6  inches  in  vessels  of  14  feet  draft,  and  more 
in  proportion  in  those  of  greater  depth  ;  but  should  it  be 
desired  to  make  this  more  apparent,  it  may  easily  be 
effected,  by  using  a  sloping  glass  tube  for  the  upper  part 
of  thp  iiistrument  before-mentioned,  in  which  every  de- 
gree that  the  water  rises  or  falls  will  appear  increased 
in  proportion  to  its  ingle  of  inclination  ;  to  prevent  acci- 
dent$.  th^  glass  tu'je  may  be  set  in  a  wooden  or  copper 
case^  leaving  only  a  portion  of  the  front  exposed, 
through  w|iich  the  height  of  thq  water  may  be  seen. 

Though  in  the  case  recited  I  have  supposed  one  of 
the  two  sorts  of  water,  in  which  the  ship  was  to  be  exa- 
mined, to  be  quite  fresh ;  yet  this  is  not  absolutely  ne- 
cessary, though  the  nearer  it  is  so  the  better  \  from  this 
it  follows,  that'there  are  yery  few  rivers  of  any  note  com- 
municating with  the  ocean,  which  do  not  afford  situations 
in  which  the  tonnage  of  ships  might  be  ascertained  ii}  this 
manner ;  the  best  and  most  convenient  place  fpr  doing 
this,  however,  is  where  there  is  a  floating  dock,  near  the 
sea,  which  either  is,  or  can  occasionally  be,  filled  with 
fresh  water. 

It  may  not  be  amiss  to  metition,  though  it  is  an  obvi* 
ous  caution^  that  the  ship  should  be  made  as  staunch  as 

possible 
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possible  before  hei^^oR'nage  ts  deteriiiinecl  in  thi^  manner: 
and'thit',  if  a  littf^  Water  Ifedkbd'  in;  it  ilibuld  be  care- 
fully puiiipfed  6ut  at  the  tiirie  bf  lakilig'  tfie  drafe'  of  th^ 
6bip  in  eacli  kind  of  wat^r. 

It  wbuld  be  most  convehibnt ,  to  hUve  the  part  of  this 
caargo,  ivhiqh  is  teqtiir^d  to  hte  shifted  in  tbls'indthod,  to 
consist  of  irtirt  ballast;  and,  nei£  to  tliii;  ctisks  ftilt  of 
water  of  equal  size  would  be  moved  with  least  trouble  ; 
atid  if  this  meth6d  should  fever  come  iftto  use"  ifi  aiiy  of 
the  many  places,  where  there  ate  now  even  dock^  con- 
structed, in  which  part  of  the  operation  might  be  p^r- 
formed^  it  would  be  expedient  to  have  in  such  places  a 
few  tons  of  iroi)'  ballast,  of  which  each  piece  slittuld'  be 
caslE  of  the  same  ^weight;  which  would  much  facilitate 
ihb  computation  of  the  weight  of  th 
"bA  sliittedi  if  it  was  used  in  this 
whicli^is  *the  only  part  of  it  attendc 
btit  m  any' case,  the  shifting  arid  w 

bafes^  woiitd  be  no  great  operation  ^ 

be  attended  with  infinitely  les3  diffic 
aily  of  the  mechanical  modes  propo 
same  purpose 'i:  arid  at  the  saii^e  ti 
curacy' than  modi  of  the  methods  of 
practised. 

Iff^tne  khip  wWeithW  to  receive  or  deliver  her  loading, 
id  ^  frean  water  doclE,  th6  whole  9peratioi|  of  weighii^ 
h^  IbotH  empty  arid  fuir  might  be  perfo?:med  without, 
hdrnaving' occasion  1^  to  jgplnto  the  dock  iJior^t  ihaii  drice ;. 
ohly.  with  tliis  differepcey  that,  if  she  received^  her.  loading^ 
there^J  lietwei^ht  wKen  empty  should  be  first  ascertaiped  ^ 
aSd'  if'sHe'  ^erit'irif^^  tilen  ner  weight  whenj^mpt^ 
dlbofd  be  determin6(i^'alier  tW  bf  the  weigiitjof, 

the  ship  and  cargo  was  takep  togetjier; 

Yours,  &c; 

J;  W ,  BbswELL. 

ir«L*  Vii— Seconb  Series,  X  x  Dcscrip^ 


Digitized  by  VjOOQ IC 


(   zin   ) 

Description  of  an  impratoed  Sheepfold.  Invented  by  Thomas 
Plowman,  Esquirtf  of  Broome^  in  Norfolk. 

With  an  Engraving. 

From  the  Transactions  of  the  Society  for  the  Encot* 
ragement  of  Arts,  Manufactures,  and  Commercs. 

The  Gold  Medal  was  presented  to  Mr.  Plowman  far  this 
Invention. 

'  JL  HE  sheepfold  invented  by  me  is  on  an  improved  and 
very  simple  principle,  combining  many  advantages  over 
the  old  arid  expensive  method  of  folding  by  hurdles :  and 
as  the  whole  fold  can  be  removed  with  ease  at  all  times> 
it  will  be  found  peculiarly  useful  in  feeding  off  turnips 
on  the  land  in  frosty  weather,  when  hurdles  cannot  be 
used ;  and,  as  the  saving|[of  labour  in  agriculture  is  a  lead* 
ing  o1]9ect,  I  have  no  doubt  of  seeing  it  in  a  very  few 
years  generally  adopted.  ... 

The  expense  in  the  first  instance  will  exceed  that  of 
hurds)§$./or^e  same  given  quantity  of  sheep  ;  tut  having 
hadjQBQ.:ilti  use. nearly  three  years,  I  am  satisfied  tie' sa- 
ving will  be  very  considerable;  for,  before  J  ild6pted 
this:j»ethed  of  folding,  I  lost  from  tbffty  to  fbtty*iiights 
folding  in  the  year,  owing  to  the  land  beitig  harrfft '^Y 
season^  which  rendert^  fohding  almost  iiiipracti^Ste/ as 
they  never  can  be  set  without  great  labotfr  'ind'SSstruc-* 
tion  of  hurdles.    Zam  alsto  ole-Mj  ^f  bptitfonii,^4fimlie  ' 
stock  of  sheep  will  be  greatly  inci^scfl'T^hifn'^thS'^S^^ 
of  folding  becomes. niore/kidt^%;;''¥iid  tBitf^il^  efilibl^ 
maoy  «B(al|^nri«Ps:  torlDfteprffr^^Bfty  ia-cme^Hufi4r^ 
sheep,  who  are  now  deterred  from  it  on  accouuH  of  ;^tli^/ 
small  quantity^  feed th^^  have  ncrt4|^iJrfk^  i 
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man.  for  tbat  purpose  only ;  but  by  ibis  plan  they  may 
keep  a  boy  at  three  shillings  or  three  shillings  and  six« 
pence  per  week,  who  can  attend  on  one  hundred  or  two 
hundred  sheep,  and  move  the  fold  himself  without  any . 
assistance.  In  heavy  gales  of  wind  it  frequently  happens 
tbat  hurdles  are  blown  down,  and  the  sheep  of  course, 
being  at  liberty  to  range  over  the  crops  do  incalculable 
mischief,  which  cannot  happen  with  my  fold. 

In  some'  counties  in  Egland,  where  hogs  are  folded; 
great  difBculties  are  experienced  for  want  of  stowage  for 
them  to  feed  off  winter  tares,  &c.  &c^  as  they  root  up, 
every  stake  or  hurdle ;  and,  having  tried  the  experiment, 
1  am  certain  my  fold  will  keep  them  in,  and  defy  their 
attempt  to  displace  it. 

One  man  can  remove  a  fold  to  contain  three  hundrj^d 
sheep  in  five  minutes,  which  by  the  old  method  fre^uen^ly 
takes  some  hpurs  to  accomplish. 

|l£F^^£NC|es  to  the  Enohaving,  Plate  XVt..   ',^7' 

Fig.  '5>  twenty-one  feet  long  and  three  feet  e)^il - 
inches  high,  coipposed  of  a  top  rail  4^,  three  ii^clKps  dee^ 
and  two  inches  thick. 

B,  the  upper  bar,  three  inches  deep  and  three  quar- 
ters of  an  inch  thick. 

C  C,  the  two  lower  bars,  four  inches  by  tharee  quarters 
of  an  ipch,  which,  witib  the  upper  bar,  are  mortised 
througjhtbevyvrightsDP  J)  O,  whichuprightu  a^e  oak^ 
three  .in9l}lB&  by  two  incl\^ 

E,  the Ipwer bj^rji  ♦hreeinphesbythree,^ 

F,  an  upright  bar> .  vi\ik  the  hurisontidi  ters  halved' 
into  it. 

Q  O,  twp  oak  uprights;  i^KStt  by  two  inches, 

Xx  8  Fig, 
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Fig.  6  shews  the  oak  uprights  G  G. 

H,  the  axletree,  three  inches  by  tln^e,  and  three  feet 
between  the  wheels. 

I,  an  oak  knee,  which  connects  the  uprights  G  G  witl^ 
the  axletree  by  means  of  two  screws  and  niits. 
"  Fig.'^  a  pjan  in.  which  the  axle  H  is  shewn  with  twq 
arms  K  K  at  riaht  angles  to  H,  which  arc  ipade  to  act  as 
pivots  to  the  wheels  when  intended  to  be  moved  in.a  di- 
rection at  riglit  angles  to  the  bars. 

Fig.  8  is  a  view  of  the  same  parts  described  in  Fig.  7. 

The  wheels  nparked  W  in  all  the  figures  are  of  cast- 
^on,  ariJ'cost  three  shillings  and  si:(pence  each, 

^hierc  the  fold  is  wahtecl  to  bcj  used  in  very  billy 
ground  yop  miist' begin  at  the  top,  aqd  work  it  down  to 
^he  bottom;^  for  the  ease  of  removing  it,  and  then  draw 
i£  up  again  with  a  horse.  This,  howeveur,  I  have  never 
bad  occasion  to  do  i  for  the  land  "vnth  us  is  plqugbed  iu  i, 
fontrary  direction,  and  we  work  die  £(dd  iii  the  samq 
course  as  the  ridges.  By  this  means  the  inponvenic^ncQ 
is  avoided  of  grossing  the  furrows,  and  they  are  also  a 
guide  to  keep  the  fo^  in  a  straight;  direction. 
,  J,  Wjth  respect  to  t^e  ^heep  gjettii^  V!^9h  ^'^^.  P9^  '^ 
jpollect  thatcircumsfauce  to  have  I^^JB^fn,^^),,^^  ^^  ^ 
^qonceivft  that  any  land  which  is  cu|tivated  <^^b^^  up- 
pVensiit^ftdi^i.tofjit,  .     ^  .».!  vi  ,^ 


Satisfactory  certificate?  accompanied 'the  a!}bve  account 
-  feom  gentlemen  who  are  how  usiiig  the  sbecipfWds ;  stating 
that  they  fully  answer  the  purpose  intended,  and  tliat  tn^ 
invention  is  a  very  valuable  iitnprbvemcnt. 


'■/T'.:.'  ;,0/j    j;(j'j    vj.^v'    JO  JtljxiJ-^  0(^' 
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Anaiyticd  Experiments  and  Observations  on  Lu^ 
By  Charles  Hatchett,  Esq^  F.  R.  S. 

(CoDcloded  from  Page  277.) 

§•  Analytical  Experiments  on  Sticky  Seed^  <md  Shell  Lac^ 

JLiA6,  when  placed  onf  a  red-hot  iron,  at  first  contracts, 
find  then  melts,  emitting  a  thick  smoke,  of  a  peculiar 
]bi|t  rather  pleasant  odour ;  after  which,  a  light  spongy 
poalremaimr. 

Pistillatian  qf  Siick  J^ac. 

100  grains  of  the  best  stick  lac,  separated  as  much  a$ 
possible  from  the  twigs,  were  put  into  a  glass  retort,  tQ 
which  a.  double  tubulated  receiver  and  hydro-pneumatic 
apparatus  were  adapted.  D^stillatipn  was  then  gxadoally 
performed  with  an  open  fire,  iintil  the  bottom  of  ihft 
f  etort  became  red-hot. 

The  products  thus^  obtained  were, 

•      J.  Water  slightly  acid  -    *    ^    *    *    *»    -"-'10. 
*    S^c  n:^ck  bt^own  Batyraceous  dl  -    -    -    -'-59. 
'    '*  Spoh^cofij    -    -    -    ^    -    -;    -    -    a   V   r3.io 
^  A  small  portion  pf  carbonate  of  amitiiMky    ' 
with  a  miadture  of  carbonie  acid^  carbon- 
9fed  hydrogen,  and  hydrogen  gas,  which 

be  estimated  at    ------    -    17.50 


"  ^eedlac. 
100  grains  of  very  pure  seed  lac  ireie  distilled  in  a  si-* 
Inilar  mann^;  and  afforded^^ 
V^c^"^*  1.  Acidu- 
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Gri. 

1.  Acidulated  water      ---•••*•      «. 

2.  Butyxaceous  oil    ---------61. 

3-  Spongy  coal    ---------*      7, 

4.  Mixed  gas  nearly  as  b^ore,  but  withoul  am- 
monia, amounting  by  estimation  to     -    •    26. 

100. 

Shell  Lac, 

Gr». 
100  grains  of  sbell  lac,  treated  as  above,  yielded, 

1.  Acidulated  water      -----•-,      9, 

2.  Batyraceous  oil    -----«»---    65. 

3.  Spongy  coal    -.--•'----^-      7.S0 
4*  Mixed  ^as,  amounting  by  estimation  to      -    21.50 

100. 


The  coal  of  the  shell  lac,  by  incineration,  afforded 
afeoat  one  grain  of  ashes,  which  contained  a  muriate, 
probably  of  soda,  and  a  little  iron,,  with  some  particles  of 
^and,  which  may  be  regarded  as  extraneous. 

Analysis  of  Stick  JjOX^ 

A»  200  grain^s  of  stick  lap,  piclied  and  reduced  to  pow^ 
d^r,  were  digested  in  a  pint  andL  a  Jbalf  of  boiling  dis- 
tilled water  during  twelve  hours,  The  liquor  was  traqs* 
parent,  and  of  .ji  beai^tiful  deep  red;  tbis^ -was  decanted 
into  another  vessel ;  and  the  operation  was  repeated, 
y^xih  fresh  portion^  of ^water^  uptil  it  p^^^d  to  be  tinged; 
the  lac^hen  appeared  of  a  pale  yellowish-brown  colour. 

The  whole  of  the  aqueous  solution  being  evaporated, 
left  a  deep  red  substance,  which  possessed  the  geiMDral 
properties  of  vegetable  extract,  and  weighed  19  grains^ 

B.  "The  dried  lac  was  digested  for  forty-eight  hours, 
without  Iieat,  in  eighteea  pifnces  of  alcohol ;  and  the 

clear 
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clear  tincture  .being  cautiously ,  decanted,  different  por^ 
tions  of  alcpbpl  were  added,  and  the  digestion  •  was  re* 
peated  until  the  aljcohol  ceased  to  produce  any  effect. 

The  whole  of  the  solutions  in  alcohol  were  then  pouredl 
into  distilled  water,  which  was  heated,  and  an  attempt 
was  made  to  separate  the  precipitated  substance  by  filtra^ 
tion  ;  but  as  this  did  not  succeed,  on  account  of  the  £1* 
ter  speedily  becoming  clogged,  tbe  whole  was  subjected 
to  gentle  distillation  ;  by  which  a  brownish-yellow  resia 
was  obtained,  amounting  in  weight  to  136  grains* 

C.  The  remainder  of  the  lac  was  a^ain  digested  in 
boiling  distilled  water  ;  by  which  two  grains  of  the  40^ 
louring  extract  were  obtained. 

.  D.  The  residuum  was  then  digested  with  one  ounce 

of  muriatic  acid  diluted  with  two  ounces  of  water,  wbicb, 

by  bailing,  became  of  a  bright  pale  red,  but  changed  to 

.  purple,  wheh  saturated  with  a  solution  of  carbc^ate  of 

potash. 

A  flocculent  precipitate  was  thus  obtained,  which  posj-' 
tessed  the  characters  of  precipitated  vegetable  gluten 
combined  with  some  of  the  colouring  extract ;  this^  when 
completely  dried,  weighed  11  grains,  ^^^, 

E,  There  now  remained  25  grains,  which  evideiuly   ; 
consisted  of  a  sort  of  wax,  mixed  with  small  parts  of 
twig9  and  t>tfaer  extraneous  substances. 

A  paert  of  ^  wak  was  separated  by  beat  and  pressure 
in  i|  piece,  of  linen  $  sttid  another  portion  was  separated 
by  d$g^|oi»'iD:oHi?e'^<dil^  i^^^h' assumed  the  consistency 
of  an«o^tte«t4'*'"'^^i""--"  •'- • ''     "  '  '    '  "      " .      .^.  / 

l^'bQ'tesiiJmmi.wa^then  btnled'm^    lixivinni  of  potash, 
andf^f^aoie  4ifago4^liPJbUi?|>Ife/  itf  cbbs^qtiehce  ot'  some 
of  th^Qlil9$|iiiigf^ii^risNSt  M^^cliliiid^iioi  teen  dissolWd^})}^; 
the  p^firtJiftfe^^op^titabnt;  1^-^  ^^'5^^^  '"'^  .r.^.^-i.'    •-  ^ 
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The  undissolved  part^  now  coosbling  only  of  the  ex- 
tnneoiis  vegetable  and  other  substances,  weighed  1$ 
grains;  so  that  the  wax,  with  a  small  portion  of  the  co« 
louring  extract,  may  be  estimated  at  12  grains. 

By  the  above  process,  200  grains  of  stick  lac  afforded, 

Gt9. 

^'ftiolottring  extrad:  *•    »*    ^    -    ^    -        > 

"^B.  Resin      .-----•-^-     -.13« 
I>.  Vegetable  gluten  -w..,..     --ii 
CWax;  witb  a  little  colouring  extract^  about  -    12  . 
''^•|5xtraneoufr  substances.    -----     -    -13 

^  192. 

Aiidysis  of  Seed  Lac* 

dOp  grainflf  of  very  pure  siti^  lae  were  subjiected  to  ope* 

fgtions  very  similar  to  those  which  have  been  describedi 

and  aiSbrded,. 

Gn. 

^ColcJtoihg  extract      ^•-•^•.    -,  -     5 

'  Kesin  -'  ----•--•.-,-!..    -iTI 

Vegetable  gluten    ---------*     4 

Wax  .  -  ^ .  -  .  ^ '---.-...  ^  ;  ^ 

195.' 

Analysis  of  ShtU  Lac. 
A.  500  grains  of  this  substance  were  first  treated  with 

boiling  distUIed  water,  as  above  mentioned,:*  and  yielded' 

of  extract  only  2.50  grains- 
Be  The  497.S0  grainy  which  remaincid,  wtro  than'  ^ 

gested  with  different  portions  of  <?old>alcdM,  until tU» 

ceased  to  produce  any  effect ;  the  resin  which  Waa  ^bm 

leparatcd,  amounted  to  403.50  grains* 

a 
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C.  As  the  shell  lac  had  not  been  reduced  into  |)owder, 
but  only  into  small  fragments,  these  wei'e  become  white 
and  elastic,  and,  when  dry,  were  brittle,  and  of  a  pale 
brown  colour ;  the  w^hole  then  weighed  94  grains. 

D.  These  94  grains  were  digested  in  diluted  muriatic 
acid  ;  and  the  acid,  being  aft^rward^  saturated  w;ith  solu* 
tion  of  carbonate  of  potash,  afforded  a  flodculent  precipi^ 
tate,  (resembling  that  obtained  frorh  solutions  of  vegeta- 
ble gluten,)  which,  when  dry,  weighed  5  grains. 

E.  Alcohol  acted  but  feebly  on  the  residuum  ;  it  was 
therefore  put  into  a  matrass,  with  three  ounces  of  acetic 
acid,  and  was  suffered  to  digest  without  heat  during  six 
days,  the  vessel  being  at  times  gently  shaken  \  the  acid 
thus  assumed  a  pale  brown  colour,  and  was  very  turbid* 
The  whole  was  then  added  to  half  a  pint  of  alcohol,  and 
was  digested  in  a  sand-.bath  ;  by  which  a  brownish  tinc^ 
turq  was  formed,  and  at  the  same  time  a  quantity  bf  a 
whitish  floccnlent  substance  \Vas  deposited,  which,  bein^ 
collected,  well  washed  with  alcohol  on  a  filter,  and  dried, 
weigbed  20  grains* 

yhis  substance  was  white,  light,  artd  flaky,  aiid,  when 
rubbed  by  the  nail,  it  became  glossy,  like  wax  ;  it  als6 
easily  melted,  was  absorbed  by  heated  paper,  aiid,  whetx 
placed  on  a  coal  or  hot  iron,  emitted  a  smoke,  the  odour 
of  which  very  much  resembled  that  of  wax,  or  ratheir 
spermaceti. 

F.  The  solution  formed  by  acetic  add  artd  alcohol,  be- 
ing filtrated,  was  pQured  into  distiHed  water,  tvhich  im- 
mediately became  milky  ;  and,  being  heated,  the  greater 
part  of  the  resin  which  hud  been  dissolved  assumed  a 
curdy  form,  and  was  partly  se^  rated  by  a  filter,  and 
partly  by  distilling  ©ff  the  liquor  5  this  portion  of  resiu 
Amounted  to  5 1  grains. 

Vox,.  VL-^Seconi>  Series.  ^  y  C^- 
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G.  The  filtrated  liquor,  from  which  this  resio  bad  been 
separated,  was  saturated  with  a  solution  of  carbonate  of 
pojtash;  and,  being  heated,  a  second  precipitate  of  glu- 
ten was  obtained,  which,  when  well  dried,  weighed  9 
grains. 

The  500  grains  of  shell  lac  thus  yielded, 

.A.   Extract    -----.-.-*-       i.50 

B.) 

J.  ^Resin       -----.-«-.  454.50 

C  c  "^cg^^^blc  gluten    -------     14. 

E.  Wax ^.    .     ,     -     20. 

451. 


-  The  mode  of  analysis  adopted  for  the  shell  lac  must 
wadcrubtedly  appear  less  simple  than  that  which  was  em- 
ployed for. seed  and  stick  lac  ;  but,  upon  the  whole,  it 
was  attended  with  advantages  ;  for  the  shell  lac  being  ifi 
small  fragments,  and  not  in  the  state  of  a  powder,  con- 
siderably facilitated  the  decantation  of  the  solujtion  in  al- 
cohol from  the  residuum  ;  and  although,  Jn  this  last,  » 
poTtion.of  the  resin  was  protected  from  the  action  of  the 
alcohol,  by  being  enveloped  in  the  gluten  and  wax:,  'jrfet, 
by  the  assistance  of  acetic  acid,  the  remaindet  of  the  re- 
sin, as  well  as  tlie  whole  of  the  gluten,  were  dissolved; 
the  wax  was  obtained  in  a  pure  state  ;  and  a  separation 
of  the  resin  from  the  gluten  was  afterwards  easily  ef- 
fected, by  the  method  which  has  been  described.  -As 
therefpre  acetic  acid  is  capable  of  dissolving  resin,  gluten, 
and  many  other  of  the  vegetable  principles,  it  certainly 
may  be  regarded  a«  a  very  uscftil  solvent  in  the  analysis 
of  lK)di4is  appertaining  to  the  Vegota^^te  kingdom. 

.      «'  '  , From 
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N  Frail)  the  resuUa  o£  tbe  pteceding  anulyses  it  appears, 
th»t  the  different  kirid^  of  lac  coiisist  of  four  substances, 
j>^mely,  extraet,  resin,  gluten,  and  wax,  the  separate 
properties  of  which  shall  now  be  more  fully  considered- 

Propertits  of  the  coldurmg  Extract  of  Lac, 

1.  When  dry  it  is  of  a  deep  red  colour,  approaching^ 
to  purplish  crimson. 

2.  Being  put  on  a  red-hot  iron,  it  emits  much  smoke,. 
vnth  a  smell  somewhat  resembling  burned  animal  tnatteri 
and  leaves  a  verj'  bulky. and  porous  coal. 

3.  Water,  when  digested  with  it  in  a  boiling  beat,  par^ 
t.ially  dissolves  it ;  but  the  residuum  was  fouad  to  be  ab- 
solutely insoluble  in  water. 

4.  Alcohol  acts  but  slowly  on  it;  and,  in  a  digesting 
heat^  tli^^plve^  less  than  water.  The  colour  of  the  solu- 
tion is  also  not  so  b^eautilHiI ;  and  a  considerable  part  of 
th^  resjidu-iiai  left  by  alcohol  was,  when  digested  witii  r 
water,  found  to  be  soluble,  although  this  was  not  the- 
case,  when  the  residuum  left  by  water  was  treated;  with - 
alcohol.   . 

_^$,  It  is  insoluble  in  sulphuric  ether,  excepting  a.  V'ery 
sm^il  portion  of  resin,  which  appeared  to  be  accidentally 
mixed  with  it. 

§,  Sulphuric  acid  readily  dissolves  it,  and  forms  a  deep 
brow.nishrJ^d  solution,  which,  being  diluted  with,  water, 
and  saturated  with  potash,  ^oda,  or  ammonia^  becomes 
chapged  to  a  deep  reddish-purple. 

,7.  Muriatic  acid  dissolves  only  a  part :  the  solution  is 
of  the  colour  of  port  wine,  and  by  the  alkalis  is  changed 
to  a  deep  reddish-purple. 

.8^  Nitfii^.a^cid  speedily  dlssQlves  it :  the  solution  is  yel- 
low, and  ratlpter  t;urbicl ;  but  the.  red  colour  is  not  re- 
%toredi>y  the  alkalis,  for  these  only  decipen  the  yellow 

Yy  3  colour* 
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cdoar.     This  nitric  solution  did  not  aiTord  any  trace  of 
oxalic  acid. 

9.  Acetic  acid  dissolves  it  with  great  ease,  and  forms 
^  deep  bro\rnish»red  solution. 

10.  Acetous  acid  does  not  dissolve  it  quite  so  readijy, 
but  the  solution  is  of  a  brighter  red-  Both  of  the  above, 
Trhen  saturated  with  alkalis,  are  changed  to  a  deep  red^ 
dish-purple. 

11.  The  lixivia  of  potash,  soda,  and  apfimonia,  act 
powerfully  on  this  substance,  and  almost  immediately 
form  perfect  solutions,  of  a  beautiful  deep  purple  colour. 

12.  Pure  alumina,  put  into  the  aqueous  solution,  does 
not  immediately  produce  any  effect ;  but,  uppn  the  ad- 
^ition  of  a  few  drops  of  muriatic  acid,  the  colouring 
matter  speedily  combines  with  the  alumine,  and  a  beau- 
tiful lake  is  formed. 

15.  Muriate  of  tin  produces  a  fine  crimson  precipitate 
l^fhcn  added  to  the  aqueous  sohitipn.  ,.  ,, 

14.  A  similar -coloured  precipitate  is  also  formed,  by 
the  addition  of  solution  of  isinglass. 

These  properties  of  the  colouring  substance  pf  lac, 
fispecially  its  partial  solubility  in  water  and  in  alcohol, 
J3ind  its  insolubilit}^  in  etl)er,  together  with  the  precipi- 
tates formed  by  alumina  and  muriate  of  tig,  jndicatptliat 
tills  substance  is  vegetable  extract,  perhaps  $ljg^u|j5  ani- 
malized  by  the  coccus.  .  ,  ;      , .  - 

/rhe  effects  which  \t  produced  on  gelatin  also  deinon- 
strate  the  presence  of  tannin  ;  but  this  very  probably  wa« 
afforded  by  the  small  portions  cjf  vc^QtAble.  bodies  frow 
Tvhich  the  stick  jac  can  seldom  be  corapletelv  scpar^ited. 

Properties  of  the  Resin  of  Lac. 

'  This  substance  is  of  a  brownish-yellow  colour;  and, 
wljen  put  on  a  red-hot  iron,  it  emits  much  smoke^  with  a 
t^eciiliar  3T^eet  odour,  and  leaves  a  spongy  coal. 
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nitric  acid,  and  the  lixivia  of  potash  aad  soda...  >     v^ 

Water  precipitates,  it  from  alcebol,  ether,  acetic  nacid, 
and  partially  fronk  nitric  aci,d  ;,  apd  it  possesses  ti^  other 
general  characters  of  a  true  resin*. 

.  Properties  of  the  Gluten  of  Lac.  ,  ., 

It  has  been  already  observed,  that  when  small^  pieces  of 
shell  lac  have  been  repeatedly  digfested  in  cold  alcohol, 
they  become  white,  bulky,  and  ela^ic.  By  drying,  tl^se 
pieces  become  brownish  and  brittle  ;  the  elasticity  -is "also 
destroyed  by  boiling  water  exactly  as  when  th6gkiten  of 
wheat  is  thus  treated.  .  - :  'i 

If  the  pieces  of  shell  lac,  after  the  digestion  in  alcohol, 
be  digested  with  diluted  muriatic  acid,  or  with  acetic 
;icid,  the  greater  part  of  the  gluten  is  dissolved,  and  may 
be  precipitated,  in  a  white  flaky  state,  by  alkalis;  but 
if  these  last  be  added  to  excess,  and  heat  be  applTed, 
then  the  glutinous  substance  is  redissolved,  and  may  be 
precipitated  by  »cids,  .    i       : 

If  the  pieces  of  shell  lac,  after  digestion  in  alcohol,  be 
treated  vith  alkaline  lixivia,  then  the  whole  is  dissolved, 
^nd  forms  a  turbid  solution;  But  when  acids  are  em- 
ployed, the  chief  part  of  the  gluten  is  alone  acted  up'on, 
^nd  a  considerable  residuum  is  left,  consisting  of  the 
wax,  some  of  the  resin,  and  a  portion  of  gluten,  which 
Jias  been  protected  from  the  action  of  the  acid  by  the  two 
'former  substances. 
'  The  above  properties  indicate  a  great  resemblance  be- 
tween this  substance  and  the  gluten  of  wheat ;  I  there- 
fore have  called, it  glutfsny  but,  at  a  future  time,  I  intend 
(Q  subject  \%  tp  a  ipQrQ  accurate  examination. 


:  \ 


:    Properties 
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350^    Andyiical  Experiments  and  Ohseroatioyis  on  Lac, 

JPr^periies  of  the  Wax  ^  Lite, 

If  shell  lac  be  long  and  repeatedly  digested  in  boil- 
ing nitric  acid,  the  whole  is  dissolved',  excepting  the 
wax,  which  floats  on  the  surface  of  the  liquor  like  oil, 
and  when  cold  may  be  collected  ;  or  it  may  be  more 
easily  obtained  in  a  pure  state,  by  digesting  the  residuum 
left  by  alcohol  hi  boiling  citric  aotd. 

The  wax  thus  obtained,  when  pure,  is  pale  j-ellowish 
white,  and  (unlike  bfces  wax)  is  devoid  of  tenacity,  and 
is  extremely  brittle. 

It  melts  at  a  much  lower  teniperature  than  that  of  boil- 
ing water,  burns  with  a  bright  flame,  und  emits  an  odour 
somewhat  resembling  that  of  spermaceti. 

Water  does  not  act  ijpon  it,  neither  does  cold  alcohol; 
but  this  last,  when  boiled,  partially  dissolves  it^  and, 
up«n  cooling,  deposits  the  greater  part ;  a  small  portion 
however  remains  in  solution,  and  may  be  precipitated  by 
water. 

Sulphuric  ether,  when  heated,  also  dissolves  it  j  but, 
upoh  cooling,  nearly  the  whole  is  deposited. 

Lixivium  of  potash,  when  boiled  with  the  wax,  forms 
a  milky  solution  ;  but  the  chief  part  of  the  wax  floats  on 
the  surface,  in  the  state  of  white  flocculi,  and  appears  to 
be  converted  into  a  soap  of  difficult  solubility  ;  it  is  no 
longer  inflammable,  and,  with  water,  forms  a  turbid  so- 
lution, from  which,  as  well  as  from  the  solution  in  pot- 
ash, the  wax  may  be  precipitated  by  acids. 

.Ammonia,  when  heated,  also  dissolves  a  small  por- 
tion of  the  wax,  and  forms  a  solution  very  similar  to  the 
former. 

Nitric  and  muriatic  acids  do  not  seem  to  act  upoiv 
the  wax  ;  the  efiects  of  sulphuric  acid  have  not  been  ex- 
amixied. 

When 
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Artalytical  Expei^imenU  a}ul  Ohstrv(!tiions  on  Lac*    Z6i 

When  the  properties  of  thig  substance  arc  compared 
with  those  of  bees  wax,  a  difference  will  be  perceived ; 
and,  on  the  contrary,  the  most  striking  analogy  is  evi« 
dent,  between  the  wax  of  lac  and  the  myrtte  wax  tvbich 
is  obtained  from  the  Myrica  cerifera. 

An  Account  of  the  latter  sul>staiice  has  beat  published 
by  Dr.  Bostock,  of  Liverpool,  in  Nicholson's  Jonrnaly 
with  comparative  Experiments  and  Observations  on  Bees 
Wax,  J^permaceti,  Adipocire,  and  the  crystalline  Matter 
€>f  biliary  Calculi  *.        \  % 

The  properties  of  the  myrtle  wax,  as  described  in  Dr. 
Bostock's  valuable  Paper,  so  perfectly,  coincide 'with  those 
which  I  have  observed  in  the  wax  of  lac,  that  I  cannot 
but  consider  them  as  almost  the  same  substance  ;  in- 
deed I  think  they  may  be  regarded  as  absolutely  iden- 
tical, if  some  allowance  be  made  for  the  slight  modifica- 
tions which  have  been  produced  by  the  different  mode  of 
their  formation. 

From  the  preceding  experiments  and  analyses  we  find, 
that  the  varieties  of  lac  consists  of  the  four  substances 
which  hare  been  described,  namely,  extractive  colouring 
matter,  resin,  gluten,  and  a  peculiar  kind  of  wax.  Resiii 
is  the  predominant  substance  ;  but  this,  as  well  as  the 
other  ingredients,  is  liable,  in  a  certain  degree,  to  varia* 
tion  in  respect  to  quantity, 

Aecording  to  the  analyses  which  have  been  described, 
one   hundred   parts  of  each  variety  of  lac   yielded  al 

♦  Nicholfon'g  Journal  for  March,  i8oj,  page  up. 
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'^^  '%&&aii60i]a^flttblta]ic«€s      ^    .*    *    *  ^      6.50 

Grs. 
Resin    ----•---.-    ^-.    88.50 

Colouring  extract    -    ^    -    -    -    *    -.      J.50  * 
Wax -*      4*a)...: 

^Gluten       -^--.-.----1    iL;.^:q 

:-'  97.50 

..,    I'  -_*    ^    •    .  ■     *■'     *" 

Shell Lac^  '-  ."'.itil) 

'*       Resin   -^--^ •.-  -P^/^Sh 

^'^  ^"Colouring  extract    ----•,.,.  O.^S^jr,^ 

v;^  ^' Wax    -^ .     V^^' 

Cluten       -.-^^ ^49./i.: 

•98.'ia. 

I*  •  • 

The  proportions  of  the  substancei  which  tompdfc  tot 

varieties  of  kc  must  however  be  suhj^t  to  ^f  cMflflfr* 

able  variations  ;  and  we  ought  therefonfe  only  t6  ^^ODiSfder 

these  analyses  in  a  general  point  df  v\emr.    IMiVe  we 

should  state^  that  lac  consists  ptincipaHy *tf '¥^a^  iBiaed 

with  certain  proportions  of  a  pecuKar-  iiM  eif^^^axj-  of 

gljut^n,  and  of  colouring  extract.        ^       -  -    *' 

The 'relative  quantity  of  the  tilo  tdttcf  ingmiitot^ 

yery  considerably  affect  the^ttUraefers  «f^lii*  la^^ibr 
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iiifttiice,  we  nfay  observe^  tb^t .  the  glutinous  substance, 
Wb^n  present  iu  shell  lac  in  a  more  than  usual  proportion, 
probably  produces  the  defect  phserred  in  sumfs.  kivfds  of 
soling;  wax,  vhith,  when  heated  and  byroed,  b^c^e 
bla^l^ed  by  particles  of  coal;  for  the^  gluten  affords 
jnupb  of  M^^  substance,  and  does  notip^lt,  like  the  resin 
aJid  yrs^x.  Fr^m  what  has  been,  stated,  tb^r^fpne,  l^^c 
Vf^  hft  ^nqjiiiMt6d.2LcerO'resirl,  iaixed  with  gluten  and 
cqlQi^jpg  extract. 

§  III.    Gehepalliemafh. 

irii(»ia  (he  whole  of  the  expeciinents  which  hsivfe  beM 
Mlated^  it  appears,  that  klihough  lac  is  indisputa|>ly  the 
production  of  insecti,  yet  it  possesses  few  of  the  cbara^- 
tefs  of  animal  substanbes ;  and  that  the  greater  part  of  ils 
ag]g^regiite  properties,  as  well  as  of  its  component  ingre- 
dieritf^  ate  such  as  more  immediately  appertain  to  Tege* 
table  titMiiN. 

Lac,  dr  g^im  lac^  as  it  is  popularly  but  improperly 
calMdj  is  certainly  a  Very  tiseful  scriMt^nce ;,  and  tlie  ba- 
tires  of  India  fAiriiish  &11  proofs  of  this,  by  the  inany 
pui'^Oses  to  which  diey  apply  it; 

Ai^cording  to  Mr.  Kerr^  it  is  made  by*  them'  into  ri0gs, 
be«ij,  and  other  feniale  ornaments. 
^  ^  Wb^i^'^^ed  ioitp  sealing-wax,  it  i^  employed  as  a 
'  jj^n^  #q4  iS;  likewise  manufactured  into  dlSereot  eo« 
'^lovured  varnfishes, 

3 ./  •^Tbf^eolouring  pa^i  js  formed  into  lake^  for  painters  ;  a 
;  ^rt  of)  Spanish  wool  for  th^  ladies  is  also' prepared  with 
•'  i  it^».afi#,  M  a  dying  material,  it  is  in  very  general  use. 

The  j^nous  part  ifl  even  employed  t6  form  grihd* 

-,;  ]M>fie9»'by  melting  it,  ^nd  mixing  with  it  about  three 

-  /-parts,  of  ea^d..   V(ff  making  polishing  grindstones,  the, 

:    ..  Vju-.  VI.— SEC0^in>  Serji:s,  Z'z     ^         sand 
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354    Afialyiical  Experiments  and  Observati&nswi  'Lah 

sand  is  sifted  throogh  fine  muslin  ;  but  tbose  irhie^  are 
.  employed  by  the  lapidaries,  are  formed  with  powder  of 
c^undum,  called  by  them  Comne  *.  ' 

jBut,  in  addition  to  all  the  above  uses  to  which  itis  a^ 
plied  in  India,  as  well  as  to  those  which  cause  it  to  be  in 
request  in  Europe,  Mr.  Wilkins's  HindCl  ink  occupies  » 
conspicuous  place,  not  merely  on  account  of  its  use  as 
an  ink,  but  because  It  teaches  us  to  prepare  an  aqueous 
solution  of  lac,  which  probably  will  be  found  of.  very -ex- 
tensive utility. 

This  solution  of  lac  in  water  may  be  advantageoualj 
employed  as  a  sort  of  varnish,  which  is  equal  in  diuau 
bility,  and  other  qualities,  to  those  prepared  with  aloo* 
liol ;  whilst,  by  the  saving  of  this  liquid,  it  is  infinitely 
cheaper. 

I  do  not  mean  holvever  to  assert  that  it  will  ^mmtac 
equally  well  in  all  cases,  but  only  that  it  may  be  em-' 
ployed  in  many.  It  will  be  found  likewise  of  grcsit^.!u» 
toa  vehicle  for  colours;  for,  when  dry,  it  i»  not. easily 
affected  by  damp,  or  even  by  water. 

•With  a  solution  of  this  kind,  I  have  mixed  various 
colours,  such  as,  vermillion,  fine  lake,  indigo,  Prusaian 
blue,  sap  green,  and  gamboge;  and  it  is  remarkable, 
that  although  the  two  last  are  of  a  gummy  nature,  and 
the  others  had  been  previously  mixed  with  gum,,  (beipg 
*cakes  of  the  patent  water-colours,)  yet,  wheii  :.4r^ 
upon  paper,  they  could  not  be  removed  with  a  moisUsafid 
sponge,  until  the  surface  of  the  paper  itself  was  rubbed 
off.  '       . 

In  many  arts  and  manufactures,  therefore,  the  solu- 
ti«s  of  lac  may  be  found,  of  much.wtility ;  foe,  Jijte  »«- 

♦  Phil.Tr«as,  I7W,  ^^MQ.         .   , .    .. 
"  ciJage, 
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An^yticd^E^epetifh£iUs^.and~Okser^      on  Lae^    $SS 

eihge,  th^  may  be  diiutcii  with  water,  and  yet,  when 
dryv  ^e  little  if  at  ali:aflFectedby  it  *; 

We  find,  from  the  experiments  on  lac,  that  this  sub- 
etmusm  h  soluble  in  the  :alkalis,  and  in  some  of  the  acids. 
Buttbb  fact  (considerii^g  that  .resin  is  the  principal  in- 
gredient oi  lac)  is  in  oppositipn  to  the  generally-rcSceived 
opinion  of  chemists,  namely,  that  acids  and  alkalis  do 
not  met  npon  resinous  bodies.  Some  experiments,  how- 
«vftr,  which  I  have  made  on  various  resins,  gum-resins, 
and  balsams,  fully  establish,  that  these  substances  are 
pewerfiiUy  acted  upK)n  by  the  alkalis,  and  by  some  of 
the  acids,  so  as  to  be  completely  dissolved,  and  rendered 
soluble  in  water. 

It  will  be  a  very  wide  and  curious  field  of  inquiry,  to 
discover  what  changes  are  thus  produced  in  these  bodies, 
especially  by  nitric  acid.  ,Eaclr  substance  must  form  th*; 
subject  of  a  separate  investigation  ;  and  there  cannot  be 
£&  doubt  but  that  much  will  be  learned  respecting  theii 
mature  and  propq/rties,  which  hitherto  have  been  so  little 
examined  by  chemists. 

.  ■    The  alkatine  solutions  of  resin  may  be  found  useful  in 
.Bome  of  the  arts;  for  many  colours,  especially  those 

*  The  alkaline-solutions  of  lac  are  evidently  of  a  saponaceous  nature, 
ani,  lite  other  soaps,  may  be  decomposed  by  acids.  The  entire  sub- 
Bfdnce  of  lac  is  not  however  completely  dissolved,  as  appears  from  the 
ttirbkinesrof  the'liquors.  '  Three  of  the  four  ingredients,  namely,  the 
■  ttsaa*  the.^lfiteci,  and  the  colouring  extract,  appear  to  be  in  perfect 
jsf^ifO^ofi  i  ^vhiUt  the  wax  13.  only  partially  combined  with  the  alkali, 
and  forms  that  imperfectly  soluble  saponaceous  compound  which  has 
been  formerly  mentioned,  afid  which  remains  suspended,  and  disturbs 
i(\e  transparency  of  the  solution. 
'"  Front  van 00 s  citcomstancesi  it  does^  not  seem  improbable,  that  the 
long  sought-for,  but  hitherto  undiscovered  vehicle  em))lo3ed  hy  the 
celebrated  painters  of  the  Venciian  School,  may  liave  been  seme  kind 
of  resinous  solution,  prepared  by  means  of  borax,  or  by  the  allvilis. 

Z  z  2  ^vhich 
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iAiiqh  are  meUllic^^heh  rff^bl^^^^ 
jpr/Bcipitated,  coaibinfed  with  reiin,  fey  A<}dlng^/tbe  MMM: 
ito^lhe  alkaiiqe  jqWtipns  cf  the  latier.  HiUTe  fnd6e'#fiB&te 
.e:i^periments  of  this  kintj  tr ith  sqcce^ ;  and  p(siih^p^iW^ 
^OQes$e^  mi^ht  prdve  tysefut  to  dyers  and  me^ntiifa^^ifH^ 
df,<JQlaur5*  It  is  prdbable  also,  that  ftfedidne  ttiay'dlMf^ 
.fidv4;i):age;s  frotn  $btti(5  of  this  extensive  s^ies  Of  iMdflifle 
.inc^acid  soliitions  6f  the  resinpus  subd)0tice£r«  f  ^.-^3i 

■  fgliMi  ;i.   ■/> 

-^Okservatidns  en  BasdU  ^?^  on .  the  Transition  /rqifn  the 

'■'  "pitreous  to  tke  stot^  Texture,  i^hich  .occurs  inthe  gtfl- 

'dual  Hefrigeration  of  mtlted  Basalt  i  with  some  Geoh^ 

'  -    guudjiemarks.    In  a  Letter  from  Gr^qory  Watt* 

'-    J^if.    ht  the  Bight  Honouiable  Charljes  GREviiLE, 

A  ..:..;.  (Continued  from  Page  286,)  >  .  ,'^ ,   b^£ 

JLf  the  preceding  considerations  be  allowed  to^^^£in 

'"Ife'fofmation  of  the  first  series  <rf  gidbulea  .trUpJi  ^on* 

soladate  into  the  jaspideous   substance,   tiiey  ^wilfc  ^ifso 

'„  ^^pjain,  tl}e    formation    of  the  htrg^er  and  ihotrr  ^4is- 

X  Urkct>]y   radiated  spheriods,    Which    have  b^to  lilitekdy 

t  iiarteid.  to  i^  -very  easily  divisible  into  concentric  ffig- 

hlfetHs.     Th0y  probably  were  aliso  fpriped,  round  .a '  cen- 

tfal   point,  by    the   accumuli|!ticHi  <>f  tbin   coaJt94  ^pd 

the  tendency  to  ^'adiation,  which  seems  -  &lmo«tiii6(q>ar- 

able  from  t{iis  structure,  was  perhaps  laidfsdvbyeAe.ar- 

;  jrangpinent  induced  by  the  emission,  of  fieat  frdttf  «lfery 

jpart  of  tbfi  surfece  of,  the  spheriocl's,  ^  iThjs  mode'  of  for- 

Hiatioft  Ifas  the  advawUge  •  c|  c^pj[f^ing^tjieir  impenetra- 

;    biWy.     Had  thfey  been  gei^eiffctoi jjy  ,f^4^  dijergip^^^^ 

a  centre,  their  compatitTK^d  mvf^t^aMe'dimiiikWif^llheir 

diameter  increased  ;  but,'  iir  thV  '^rtietitre '^i^hidkidivxfaaTe 

pip  posed,  each  coat  is  composed'  *6f  parities'  solidljr;  ar* 

ranged 
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^M^c  di  t 

fcdtly  defi  i 

the  siibita 

come  the  operation  of  the  caUi^es 'which  formeri^P'hiRE^^ 
the  fibrous  stfU^ture^  and  ^e  inlutt  teinaini  eiciqiip^ 
The  only  change  that  the  substance  afterwards  ^ndeifgoes, 
'eon^ist^  in  the  gf^dual  accumulation  of  the  itrjrsttilint 
bioleculie^y  knd  their  arrangement ,  by  their  tikliTidual 
t^larity,  into  r^nlar  soHds.  This  depends  oa  very.  diCr 
ferent  kwii  from  those  which  consolidated  th^  flfifid  glasit 
and  aggreg^te4  it«.  particles    into  a  compact  uniforat 

''-•V  •   •  •     '    '        .   '  .  ■  '  •    •    ■    '   ''-^  ■ 

"  ^  ^  1^  dat  h  c^tisidcTklfiy  difijeretit^  where  (Dry«ta]s  poueisipg.^gu- 

'  iir  liir(tis  ^r^  generated  in  glass.    The  molecules  of  which  they  are 

'  i&rracd,^haveckmbi1eM  been  only  tnspended  in  the  vitreoiTt  medium  ; 

^  ^ijlnfl^ltheit  union  1&  determined  by  crystalline  polarity,  which  iippaariS  to 

. .  m  petfjpetly  distinct  from  the  simple  ag^r^gatioh  whieb  chah^eik  a 

fluid  into  a  solid,  whether  it  be  homogeneoas  or  cOmpdoud^  twluch 

affects  the  interhal  arraiig^ment  of  ihose  bodies^  bu^  Which  n^v^  jcan 

^s^parate  their  compopents  itno  distinct  masfesi  or  form  them  into  re- 

^•^dilar^^oKds*    Every  molecule,  at  the  moment  of  its  foripatlon,  mutt 

"".oittdessarily  b^iendowi^fJ  with  all  the  properties  it  afterwards  possesses. 

;-T'>Ehsi!^fP^sioQ  <^>uph  rooli^ules  in  a  floid  medium,  though' it  may 

^  .-^of^ceaj^  (Qannotalier  those  properties ;' and  the  uifiibn  of  sudi  mole* 

^  ^ piles,  to  form  a  regular  solid,  in  tio  itspect  alters  their  individoal  or 

aggregate  qualities;    M^e^Kef  Ykki  hb,  evolved  at  the  aaoment '  of  ,thit 

*"tiiion,  is  a  qtrestieh'^t^  Nsily.sohred}  a>  the  crystallizations  with 

*^Wch^iBiti^^  fSunifiar'iaiieTff^ii}  chemical  solutions,,  i^  whi9h  some  of 

^  vi  thclmileculrs  ane  ge^effcted^by  the  sfiparation  of  a  combined  substance, 

« \R  tyOwfiliom^nt  whep  oj-^er^  are  united  by  crystafline  polarity.     '   ^ 

.,o"\         '^"     '  '        ■'"    '  ■       '   *■'    ^"-    ^      '    •:    The 
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S58      Obsnvations  an  Basalt,  and  on, tfie.  Ttvmitim 

The  appearances  that  I  have  endeavoured  to  .deseribf^^ 
seem  deserving  of  consideration  in  several  points  of  view-c 
few  things  can  be  more  at  variance  with  coi|^monly-rc-, 
iseived  opinion,  than  the  diversified  succession  (^changesf 
of  structure  which  this  glass  exhibits  in  its  passage  to  a 
crystaltized  state.  The  generation  of  the  globules  which 
unite  to  form  the  jaspideous  substance,  is  what  we  might 
,be  prepared  to  expect,  by  observing  the  cooling  of  ^ 
common  iron  furnace  flag.  But  it  appears  not  very  ob- 
yiouis  to  common  apprehension,  that  th^  spef^ies  of  ar?. 
lungement  recjuisite  to  form  thi$  intermediary  substance^ 
could  be  incompatible  with  any  fluidity  permitting  farthor 
.motion  of  the  molecules  of  the  mass;*  yet,  imniediatcily 
after  the  completion  of  this  arrangepient,  they  i:f  ceivQ  a 
new  disposition,  and  the,  radiated  fibrous  structure  com* 
.  mences.  ,  Sometimes  this  pervades  evep  the  upakered 
glassy  but  I  pr«sume  this  only  to  happen  where  the.Dfiir'; 
nute  globules  first  formed  were  scattered  so  far  asuAder^ 
that  their  centres  became  fibrous,  before  their  periphe- 
rics came  into  contact.  This  view  of  the  subject  is  jus- 
tified by  the  analogous  operation  of  the  formation  of 
crystals,  similar  to  those  described,  in  the  heart  of  t|}e 
radiated  spheroids,  while  their  exteriors  still  retained  tlje 
fibrous  texture. 

If  it  be  considered  as  extraordinary,  that  a  change 
should  be  effected,  converting  an  apparently  solid  and 
homogeneous  mass  into  an  accumulation  of  radiated  sphe* 
roids,  and  that  these  radii  should  lose  their  fibrous  struc- 
ture, and  assume  the  texture,  aspect,  and  tenacity^  pf 
a  compact,  hard,  and  homogeneous  stone,  it  is  certainly 
much  more  extraordinary,  that  this  stone  should  permit 
f;irt!ier  arrangement  to  proceed,  and  should  enable  the 
crystalline  molecules  which  it  contains  in  a  sta£e  of  C9n-^ 
fused  aggregation,  to  arrange  themselves,  and  tq  form 

crystals, 
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p'om  ifie  xn&e(tus  to  the  stem/  TextarCy  ifc*      .  35» 

ctystkls,  ^i^rhich,  although  minute,'  are  equal  in  the  per- 
fection of  their  forms,  and  in  the  brilliancy  bf  their  natu- 
ral polish,  to  the  most  precious  products  of  crystalliza- 
tiom  '  It  is  also  well  deserving  of  observation,  by  how 
regular  at  mafrch  the  magnetic  influence  of  the  isubstauce 
keeps  pace  with  the  perfection  of  its  arrangement,  till  it 
becomes  so  powerful,  that  fragments  of  the  regenerated, 
stone  Jtrfe  suspended  by  the.  attraction  of  a  magnet. 

It  has  been  most  justly  remarked  by  Mr.  Stoithsjoaj, 
that  solution,  far  from  being  necessary  to  crystallizatioo^ 
effectually  prevents  its  commencement ;  for,  while  solu- 
tibn  subsists,  crystallization  cannot  take  place.  It  may 
remain  a  question,  whether  previous  solution  b6  ess^ntial^ 
as  a  preparatory  means  of  obtaining,  by  subsequent  eva- 
jJoration,  or  cooling,  the  small  parts  of  bodies  disen- 
gaged, so  that  they  may  unite  to  form  regular  crystals, 
'iS\yy  solution  be  only  meant,  that  simple  action  of  heat^ 
or  Vater,  which  merely  counteracts  the  force  of  aggre- 
gation, and  relieves  the  molecules  from  their  bond  of 
tihion  with  each  other,  it  certainly  is  requisite  ;  but  if  by 
solution  be  meant,  that  action  of  affinities  by  which  nt^ 
otily  the  force  of  aggregation  is  overcome,  but  the  com- 
binations whith  constitute  the  molecules  are  destroyed,, 
it  obviously  is  not  only  unnecessary,  but  prejudicial  to 
crystallization  ;  as  a  new  set  of  molecules  must  be  fovmed^ 
by  a  new  combination  of  the  elementary  particles,  before 
the  formation  of  regular  bodies  can  commence.  The 
suspension  of  the  molecules  ready  to  crystallize,  may  be 
cbrrecdy  said  to  be  merely  mechanical.  Though  the 
inechanical  action  of  trituration  can  nevet  be  CKpected  tp 
resdhreeven  the  most  easily  ^li visible  body  into  its  mole* 
cu|es,  because  the  fracture  will  be  at  least  as  frequently 
across  the  natural  joints  as  in  their  direction,  yet,  even 
by  this  rude  method,  some  perfect  molecules  may  be 

dis*.. 
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90      Ohervaiwns  A  Mdimlii  and  in  Atthmi^ ' 

diiehgaged ;  for  w6  fifid,'  that  vf^bet  pasQiig  o^^&g^ 
ffurfaces  of  siliceous  sad^,  finds  some  molecules  ci-Wi^et 
lA  Ae  state  proper  for  Aggregation^^  and  ^eii  ibr  ciystil- 
lizaSbion.    Mechanical  snspeitision  In  a  fluid  tnffikfioiBj  oi 
audi  dei^ty  thai  Uhk  crystalline  pdarity  may  l^  eiHbled 
«l»  counteract  tfae  power  of  gravity ,  is  mth- jiistic^  con^ 
iidercNi  by  Hdr,  Smitbson  thei  only  requisite  fof  tfa^llfftna^  ' 
tiod  of .  crystals  *•    The  circumstances  I  have  dfBrtaiiDd, 
appear  to  m^  an  additional  coufirmation  of  this  t^mfrt,  * 
imd  perhaps  go  still  farther,  by  sbc^wiog  ^hat  ^Wi  ^ 
fluidity  (in  the  common  sen^  of  the  word)  of  tini  tar 
pending  medium.  i$  not  ai>  iadi^pensible  6pi)dit^^   For 
it  appears  impossible  to  atifiex  the  idea  of  fli^idity  to  die* 
unioh  of  the  minute,  globules  which  fo^m  the  jaspKh^ 
aubstahce,  still  less  to  that  substance  wli^  fprHusi;^" 
adli  less  to  those  spheroids  whose  obstinateini|WM^t||^)ly 
is  so  strongly  defined.    And  if,  by  any  powef  oP'Wiilgifl*' ' 
atio'n,  ^esecan  be  supposed  to.be  flmd  at  dl0  ilra0*^ikf'' 
retain  this  confirmation,  how  can  it  be  E)appdsed  ^StikW 
compact  hai'd  tenacious  stone  into  which  thiey'are^ftojgef^ 
«duTd  retain  these  characters  ina'fliSd  s<»te?"Tel^tlie'* 
subsequent  fpfmation  of  crystals  pr(n^,  Jfai^  <Miet^ii(' 
th^se  eonfradictions   must  be,  of  that  the  pdHS^M"^ 
bodii^  apparently  solid  must  be  capable  of  sotii^  Ittftstf* 
motloh^  enabling  th^m  to  anrange  thetn«dv«i»r^^i)t^li&i'f  * 
to  polarity,  while  they  are  solid  and  fixi6d^,  as^fiU^  M^^ 
hdve  Reference  to  the  ordinary  dliaractcJr»  Of  MHftlJ?.^^  ^^^^ 
Instances  evenf  more  remaricable  havc^  terf  l^^pMt'^ 
knoWW  and  authenticated,  thtmgb  pcrhafpjl'&^liih^^jl**^^ 
.  been  gefteraily  regarded  with  the  'a(ttentioiirtiH#y^iB^<^ 
Glass  vessels  are  weM  hnoms  to  \^  itimf^idh^ik^B^ 
' ''   •'  ■■   •;      ,•    .:^.,  ;^;^  .  M»;:.  J.  .-v^;^/' '^ 

iB^J.^Pbilosophidal  Tiaiisactions  Jo^  l|03^  Pf«t27*,  Scij^  «I»Or|^*' 
Bteo,  Journal  des  Mines.  No.  S2,  paae  53. 
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fim  tjk ififf^mJ^  the  5#wfjf  T^turtT^Kc.^    ,.  set. 

mur!s  fk^eelalni  by  the  JntpnaJ  aiftai)gemcnt  of  tfceit 
part;39^9'  irt&out  losing  thdr  external  fbrm^  aad  conse* 
<]iiecitly  ftt  a  tetoperature  very  miich  below  that  requisite 
ibr«i(!eir  fuaon.    The  change  of  glass  into  Reaumur^t 
ponp^la^Ar  does  not  aris^  A*om  an  evoration  of  the  alkali^ 
as  has  beeh  alleged^  but  fifom  e,  regular  arrangement  of 
l4)e  molecules  of 'the  giass.    It.coiiimences  by  the  forma*.  ' 
tion  of  fibres  |)erpendicular  to  the  surface  of  the'  gjassj^ ' 
and  pedetrating  into  it.    At  nearly  the  same  time,  smafl"'^ 
radiated  globules  are  formed  in  the  interior  of  the  glass.'!  - 
and  tbe  union  tif  these  with  tlie  fibre$,  by  fheir  muttial  . 
inccesiset  forms  the  whole  into  a  new  substance  ;  an^j .  if  \ 
the  requiMte  temperature  be  longer  maintained,  tlie  (ibre< 
di^ippear,  and  the  whole  becomes  finegrained,  and  ai^ 
most  coiprpaet*    This  substance,  from  the  improved  state 
tf'jH' aggregation^  ii  much  stronger  and  more  tenacious^ 
fh8i|'be&re^9  and  is  not  fusible  at  a  beat  sufficient  to  fusc^ 
ih^  Hkss  it  was  formed  from ;  but,  if  that  aggregation 
be  c^  destroyed^  the  glass  resulting  from  its  fusiod  i^  ' 
^qpafiy  AmUe  with  the  original  glass ;  and  a  repetitioti 
of  tbn  pr6ce$s  will  again  form  Reaumur^s  porcelaifr^ 
^U^h  OMQF  ^  9^zlti  fosed,  and  to  oti  repeat^dly^  for '  tli^ ' 
fltfl.qUaDiity  of  alkali  evaporati^d  during  th^  operatidh  Id 
tjtfremiff  niiaH.    The  hardne«  and  brittleness  of^  meuU 
ftjpliP^.cdi^^  ^oii^st^  Wittir  the  softness  andl  ttoacit/ ' 
V#4)^flt ^^  ^^^  Sf^^^^^l  tefrig^tatiotit,  >r^  kll  atialo^, 
g^ft  iffetcnc^ ;  M  a!Hhe  ptott^sei  iii  which  drniealin^ , 
{^•llifiq^jrdtfi  and  siKite  y^markatbty  the  tempering  <of 
iMOi  :M^pi(*i^^  ^t  Int^rhal  hiOtkitis  and  arrahg^tnenti 
«f^«U  piM^  Of  iMt^,  at  tiftmpi^rialtura  v^j^^  ft^Cft 
fcftl^^th*  Wat  Wq^iaft*  <Wr  th*tt  fluidity*. 

Whsttc^f  dovfcis  May  arise  taqpeeting  iht  fortnatioii  of 
tbei  ctyitals/  ^«ir%  wamM  no  nMte  tb  ttpp(3mih$t  libOt 

V4u  XTt^^scoinJ  iiim.        '  Aaa  griiduat' 
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Ilii      Observaiions  irriasiatfj '  met  o^  the  ^foAstii&n 

gi^uai  Thcirease^woui^  cease,'^'tin  kllthe  ibolectSes  be- 
Ictfiging  CO  that  species  were  e3t^austec[y  if  tfale  temjpera- 
fure  favourabfe  jto  their  generation  vrak  contiiiueir  If 
tlie  ma^s  was  entirely  composed  of  one  speciet  of  iriolei- 
cules,  it  would  be  resolved  into  an  aggregation  of  crys- 
tals of  the  same  substance ;  and  probably,  J^y  a  stiil  far- 
ther continuation  of  the  process  of  arrangement,  Into 
one  crystal,  which,  though  it  might  not  possess  a  re- 
gular external  form,  would  be  perfect  in  its  internal 
'structure. 

But,  if  the  mass  contains  two  distinct  species  of  mole- 
cules, different  results  must  take  place,   which  wilt /be 
modified  by  the  proportional  quantities  of  the  components. 
As  it  has  been  demonstrated  by  BerthoUet,  that  tl^e  at- 
traction of  masses  of  matter  are  relatively  as  thek  quan- 
tities, it  follows,  that  unless  a  very  potent  eouiiteracting 
cause  be  exerted,  the  most  abundant  ingreSl^t^iii' the 
mixture  win  be  the  first  to  crystallize.    But  this^  iifskaU 
lization  will  not  comprehend  the  whdtf  of  itk  jofblea^; 
Vor,  after  a  certain  quantity  of  them  afe  irrangecf^^'dfe 
§iro|f>ortipns  of  the  remabing  fluid  are  ^ttitS^i  d^%- 
^^gr©dient  Which  was  before  the  least^  may  bew'W  ^e^tnl, 
'^Of  ev^en  gi-eatest,  and  it  will  eiercise  its  attricridti.^^'As 
'the  firstlbryi&tatlizatiod,  by  subtracting  a  large'pbi^&tf  of 
the  fiut^^panicles,  must  bai^  obJHged  the  mi'iec^i^'ii 
the|  ibss  abundant  substanee  to  approach  feabh  otb^^Hr^ 
closely,  they  may  be  able  t6  co&ecttbeios^i^egt^ly 
ill  their  first  attempt  to  crystalBi^-e,  or  th^^  iiky*%?8i^''^. 
teroate  crystallizations  with  the  remaMn^  ^tlSJ^lJg^ 
molecules  of  the  mor^  ab^ndiujtt  substan^^^.  ^'^o^ver 
yaribus  the  species  of  moleCuli^s  may  be^  tifey^i^^W 
regulitrfby  anal^^^^  iiHre  ta^ferftff 

]tkegciier^tediju]^$tanett,  ''^  2«!-^^-^^  :■  i^^--^4  ^*^^  • 
:•'  ^':"-  It 
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ftiyn^  th^  V^^ous  to  tkfi  stom/  Texture  JKCr^      96S, 

It  by  po  means  follows,  that  (the  crystals  afterwards 
foun^  tP  )^  Uiost  infujfible  w()uld    be  (ir^t  j^enerated^ 
Theijr.'forpiation  docs  not  altogether  (defend  on  their 
greater  or  Jess  fusibiUty^  but'on  the  relative  sirength  ot 
the  attraction  which  unites  them  to  the  matter  tfiey  are 
imi^r^ed  in,  and  of  the  polarity  which  invites  them^to 
crystallize.    In  all  crystairization.frpmconipound  flui^cls, 
the  orqer  in  which  the  several  bodies  crystallize  mnst  be 
determined  %y  their  relative  quantities  and  attractions. 
It  is  perfectly  obvious,  that  no  molecules  can  form  a 
crystal,  jn  a  heat  sufficient  for  its  fusion;  but  it  by:  no 
means  ensues,  that  it  will  be  formed  as  soon  as  the  mole'* 
culei^  are  cooled  to  the  point  where  the  crystalline  po- 
larity, overcomes  the  disintegrating  power  of  heat;  for 
tfiey^  ipay  remain  suspended  hi  a  il&id  formed  by  morp 
fi^s)$le.bodies,  provided' this  fluid  be  sufficiently  abundant 
'^fk^k^eptthem  from  contact  with  each  other,  for  the  cry- 
l^^linj  golarity  appears  to  exert  itself  only  at  extremely 
..^^j^ JtJL^nces^    In  a  mass  composed  of  substances  in  jei 
jff^t^,^Qf  /luidity,    with  refractory  molecules  suspended 
HfOf^  thejpo«  it  is  pietty  clear,  from  the  preceding  pariB^* 
|^r$|^,.,.that  the  most  abundant  ingredient  will  be  tha 
,  j|r8t  to  prystallize..   lB«t  the  removal  of  a  pojtipci  pf  ^  t^« 
,  j^t^pi^qfJing ,  fluid   JDfist  bring  the  refractory  jno|fjcjui(5j« 
^jiej^^^rtPgelter,  andyjerhaips  so  near  that  the.  ciy^^t^lliqe 
,.j^arijy,^may  overcome  the  attraction  of  the  4\ijid,fior 
'^f^ffflji  l^?Ki  :^\[|i  therefore,  crystallize  next^  apd  will  be 
'^piio^ad  jjy  ^tiie  remaining  injgredients,  in  the  order  their 

?ovd%^®  <grystal9ja3^^|prip^^  must  neqe^sarily  bja  ii^. 
^^jfv^f^d^^t,  the  par^s  in  Qout^jptj.by  the, peciiliiir  forma 

'  if  the  preceding  res^ning  wi  jusji;  ^that  VbQ  infusible  <k^y^ 

'   Aaa3  "    tals 
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|({;€;di€^t;s  of  tbil  miKlure>  1V^^  .ir$)ie  ;$nb6»)«i0btly  ar- 
f?ogp4r  l»^y  bp.iDpuJdQd.op  tbe.rrfiractory.ofjCitii^-,  and 
jtbus,  la  tbQ  $iai7)e  «p^ixQen  m^y  f&3(i$t,  ai^^Uory  subr 
^tajQce  geoerated  Iff,  igre^   ippipr/Nsed  by  mprQ.ifusible 
bo,di^9  9.nd  impre^i^  tbem  in  it&  turtle    From  tbe  s^lqic 
ic^r^lderation  it  is  obvious^  tbat  po  cry^l^  ca^  boj ibrmed 
^t  a  temperature  above  tbe  degree  of.  it$  {imhiHiff ;  and 
j(b^t,  ^s  a  .necessary  consequeno^y  do  iciystali  wbich  is 
poorefosibl^  tb^n  tbe  bA9is  in  wbicb  it  i»  imbedded^  caQ 
])e  formpd  by  igneous  operaiioa.  :    ^ 
< .   Tbe  same  I^ws  piust  regulate  tbe  aripangi^Biefit  of  aquer 
4)iis  sqlutioiv;)  wi  of  molecule^  sutfpended  i^  aqui^bus  sq^ 
liltions^    AU  these  are  d^ptiudant  on  be^t ;  fof  j^^e  are 
unacquainted  with  ^ny  Drndity^  and.conseqiietidgr  witb 
|Lny,  Ration,  wfaiqh  be9^t  does  n/ot  {^oduce*    Ice  and  soda 
b^vQ  DO  more  action  on  eaqb  ptber  thw  spda  .aad..^artz ; 
jraf^  ^b^  temperatpris  of  tbe  ice^  apd  it  UA^e$^^^tbe 
IK^aj  ra,i§e.  tbe  te^nperature  qf  the  ^od»i  ^aoicif  upites 
,  \^atib,tbe  ^wartZf    Both  ^plutions  fi^e  effeoted.by 'jUwI:,  of 
ibe  d^gr^^  of  which  we  kpow  peitbqr  .tbe  b^iamug  nor 
^  ^ndi  iWd.  *^^*  tberefpre  nn^\y  uiwfclf  t^.i«4imate 
^hat  ^U(}Pot  part  of  its  scale  is  adequate  to  |^  j^o^duc, 
tiou  of  tb^se  effect^.    Prpbably  a  yery  inumtQ  ofifWiv 
..  A^nr^ous  ^JiFcr^i^y  may  prevail  in  th^  fwodue^  of  a 
cqmpouud  body  subjected  to  fvisiou^  wto^v.^'j^Qlltffi*  solu- 
tion is  produced.     When  merely  8ii9pte:f9pii<in..take$ 
place,  the  aggregation  of  the  parts  oply  is  cd§^dyed ; 
tbe  Algidity  arises  fxoov  the  facibiy  .W4^bL\^rbii>b.tbi?y  move 
pn  pacb  otbpr ;  and  a  regwlated  dpminutiOA..pf  tfenapera- 
ture,  by  facilitating  jtbeir  yeypiop^,,  pa».bf^Iy  fail  >tP  xe- 
fipmppsp  tbf  WW  iipc^ies.tbftt  fpsiSQ-Jy^ippliWr^  tp  exist 
.,,.  in 
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. '  :>lihFt&e3compwnd;^  fitrt»i  Jf!  *e''fnbUciiIes  fete  bfcten  dis- 
':    >:^lv«fiMt^'af)d*cfe<:ifi>|Bf)dsfed;^^tfd-'aieir  cbiti^oB^nt  particles 
v>idi|^f^»seil4hf00^fa  ri»^' fluid /fhei^fe  §^etfk  w}ki  Very  little 
<   .  jurnh^biKty  thaiC  '^tiy^  reunion  shoidx)  tothpds^  the  sa^e 
tuoteeulei.    It  is  tttt^  likely  that  hew  compounds  will  be 
'     •fcrtiied,  froin  which  new  loolc^ules,  and '  ef  couri^  new 
♦  teiryist$d$y  iyiU  be  generated ;  and  that,  consequently,  the 
'    tomfe  rpck  «iay  become  the  parent  of  very  diveriffied  off- 
spring.   These  will  however  retain  some  traces  of  their 
.    origin;  for,  as  tbere  can  be  no  fusion  of  a  compound 
, -body  imagined,  in  which  the  mutual  actioik  of  the  com- 
ponent will  not  decoippose  some  portion,  therd  can  be 
no  solution  supposed  so  perfect  that  every  molecule  shall 
lie  de^^troyed.     In  the  first  case^  there  will  exist  the 
.  gernls  of  a  new  composition ;  and,  in  the  secokid>  there 
wiU  MKiain  the  relica  of  the  old. 
»     ■     if  these  Q^soryations  are  correct,  cunsiderabltf  utility 
jpems  derivable  from  them,  in  the  explanation  of^  some 
"   '  geological  problems.    It  will  appear,  that  they  strtkingly 
'   ;fill4isttrdte.the  analogy  which  exists  between  th^' Sijueous 
'ttudigiiectos  formations,  and  show  that:  precisely 't!hfe  same 
order  aftJd  kind  of  arrangement  is  followed,  in  the  gene- 
'«'  iaticto'  of  stony  masses  from  water  as  firom  iirfe ;  fof,  the 
'^^^batigi  Of  Utat^te,  which  I  have  obilertbd  ib' Ve  the 
m^t^  inexplicable  part  of  the  process  by  iVhich^  glass' 
^'^  ^as(9es  Into  stone,  is  almost  exactly  imitated  in  the  for- 
'itt^iln' 'of  calcareous  stialactites^    Sticcessive  depositions 

*  '  ^ofcid^ir^M!^  carbonate,  form  a  stalactite  which  at  first  is 
j»    cfi1]Proijfs,     A  ^Continuance  of  the  process  causes  the  fibrous 

•  'Uttu^^ture  t6  disappear;  and  the  stalactite  becomes  irregu- 
.!   |ar4y  ^pfithdse.  «Tb^  iri^e^Iarities  then  v^nidi,  and  it 

•1^^o)|]usd  perfef<it  cajtereoufe  spar,  divisible  into  large rhom- 
\  boidsi  ^itlltWfl^b^'^^<:uIii^t&lhdti^^        }  apa  all  the 

gradations 
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366         Bescripiion  of  an  improved  Stfety-Vdhe    .^     , 

gradations  maybel^ound  in  the  sam«  specimen.,  Norfe 
thfi'cliango  confined  to  a  few  solitary-  specimens;  for,  |ii^ 
considerable  extent  of  coast  near  Sunderland,  is  formed  of 
a  limestone  composed  of  radiated  splierbids,  from  half  an 
iti^h  to  three  inches  diameter,  imperfectly  united.  Wfeen 
one  of  these  spheroids  attains  something  more  than  toe  usual 
inagtiitnde,  it  becomes  compact  in  the  heart ;  and  it  19^ 
ftbt  thttistial  to  discover  portions  of  theroclc,  iij  whicli 
the  radTii  hare  entirely  disappeared,  and  the  whofe  mass 
iNtifbeednm' compact.  It  is  probable  that  the  entire  for* 
inatiep'df  tiofithi  and  ptsolithi  is  owing'to  tbe  skinci  ci^us^ ; 
wtH  that  they  kve  prevented  from  ever  arriving  kt'gfeal 
srKe,'by  the  union  of  their  surfaces,  and  their  si:rt>s^nu|ht 
irotosoHdhtion  into  <»mpact  limestone,  into  wBich  tfii^^ 
•re'coiitintisiily  found  to  graduate.        '  ■'  '        '*    '  ^  ''^;'* 

'^  »  -  »i>  Bc CONCLUDED  m  wsl UTEirtr*-  "^  - '-^o:  l'"^ 

Description  of  an  improved  Safety-VoTvefer  ^tteam-ir^ 
giiih^  containing  a  Vacuum-'Vahe  in  the  savicHhle  ^ 
'  tke  Boiler:  . 

•^.•.    ,    n..  n-n^  •.:  .'V     :'.  '         .  '  ...    .     .    \^    ,f  ?^.^  .•l»<i 

J^sjrieiibg:  iUCkevidicr  A.  N.  Em^LeiufUitab  ^^H^fiOm. 

'  With  an  Engraving,  '.[ 

From  the  TiLAKSACTioNs  of  ^  SorisfTY  .^for  the  fiodwh 
ragemeut  of  Aut^  MAUVFAfi^m^^jrmA  G^mMA^^r* 

.  The  Silver  Medal  was  voted  to  the  Jmentor.  irr. 

In  largfe  boilers  6t  ctmttt^^^^e^^i^  ixA^ti^ 
enclosed,' 


%^Q 
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for  Sieani'lEfn^jies^  containing  u  Vacuum-Falve^  i^c.  36^ 

elasW  steairi^  and,  besides  a  yacuuipi-vs^Ife,  tQ  pceycuit 
fli^ir  beipg^  cQropfessed  or  crushed,by  the  weight ^of  ^^c^? 
terb^it  >ir,  ui  the  case  of  a  sudden  condensatioa  pf  tb^ 
vappurs.  These  two  valves  are,  commonly  fitted  intp  %wjOj 
i^i^ereut  holes  in'  the  boiler  ;  but  as  a  more  sijqH)|b^;i),^4 
consequently  more  eligible,  method  seem^  jbp  jb^  ^hat  qf 
joining  tbeiii  together,  I  submit  the  follpwiqg,  cpft^iyaii^ 

jjj*^  (,P]ate.Xy;i.)  Fig.  f,  is  a  comniioq  qoniiwfcjwfetgtt. 
y&lve^  j^j^ed  ul  the  boiler  r  J,  having  fotii^^ii^iiifiga^ttV^ 
Which  are  .represented  io  a  plan^view  i»  Fig*«<IQ**,rir/d» 
Jh?,,n\et^llic  reel,  .bearing  the  w^ght  £K^  .irJt|^.{Hb&Qh 
^e  safistjp^Talve  is  loaded,  and  extending  )|Rel£jdfildte 'that 
valve  to/i  ghis  the  vacuum-valve,  conatistin^iiirji  pkow. 
circular  plate,  virith  a  brato  tube  sliding  along  the  rod^ 
and  pressed,  ][>y  a  spiral  spring  to  the  safety-valve  «( i, 
(against  which  it  has  been  well  ground  in  makinjg^^  it,) 
^It»iug  In  that  situation  the  openings  zi. 

i^uch  being  the  construction  of  the  wholej^,it.;jl3.^^ 
.dent,  i!hat  when  the  elasticity  of  the  steam  In^ji^easi^;^,  .the 
two  valves,  joined  together,  with  the  holes  it  shi^,  j[xvake 
but  one,  opposing  to  the  elasticity  of  the  steam  an  united 
jMiistailice,  wbicliis  regulated  by  the  wdght  K  Ky  in  t^ 
common  way  j  but,  ou  the  contrary,  when  by  condensa- 
ti4>n  pf  the  vapours  a  vacuum  is  produced,  the  exter* 
^mbuii  in'prttsi^ag  through  ti,  upon  the  vacutmi  Vallve 
gif^tc^it  dijtlrn^  and  opens  to  itself  xt  p^sageiritd  the 
Wler.     ^    _,     .;  /^  ^^^. ,         .  ;.  .  . 

The' valve^Ainay  easily  be  made  conical,  like  the 
^j^Uief^^tf  tli^ljf^yiV^^fl^^^^  h^t  ki  Miflfer^Pt 

a^^jf  l»y'ejf^\jn4^|}}iw^^.if,w  gT<«ipid  tp. 

steam. 

Fig. 


f*.<i^n  ?ft^f?<ife^  W  b^  d^^^.biju»g,| 
t^e  united  elasticity  of  tlie  s^^ring  and  the  steau 
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Fig.  Ilk  the  same  eontrirance,  adapted  to-a  new  kinj 
ef  safety  valve  or  piston,  which,  thoagh  I  originally  iiw 
tended  it  for  the  use  erf  Papin's  digesters  of  a  2)ew  €0n«- 
structioh  *,  has  been,  in  a  larger  size,  ap|)lied  by  jDie 
even  to  steam-engines,  and ,  is  described  in  the  Philosow 
phical  Magazine  of  December,  1803  f. 

I  have  lately  begun,  and  shall  pursue,  a  set  of  cxperi- 
inents,  with  the  intention  of  regulating,  by  this  'Safety-' 
piston,  the  quantity  of  admitted  air  to  Qre^grates,  and^to 
effect,  by  that  means,  a  new  mode  of  regulating  the  fire^ 
and  the  elasticity  of  steam  in  boilers,  with  less  expendia 
ture  of  fuel  and  of  force  than  usual :  of  wUich  idea  a  Unl 
is  given  in  th#  work  and  place  above  mentioned*  The 
result  of  these  researches  I  shall  at  some  future  period  d« 
ssyaelf  the  honour  ^  coRmuaieating  to  the  Society.: 

^  Nicholson**  Jourtid,  Marcli>  1804. 

t  The  description  of  this  oontnvanoe  Wing  alteidy  pubtSllltd,  It 
would  he  laperfinouB  to  repeat  k.  I  only  beg  les^^  t»  add  the  frlldw- 
ing  praotieal  re«iark«  A  metaHip  pwton,  if  well  turned  aad  fitted  inio  . 
a  cylinder  of  exactly  the,  ^amp  kind.of  metal*  will  probably  have  the 
same  degree  of  expansion,  especially  if  hollowy  and  consequently  will 
not  increase  its  friction  in  any  increased  degree  of  temperature.  Buk 
as  in  practice  the  cylinder  is  commonly  exposed  to  a  lower  temperature 
than  ihe  p'rtton,  healed  by  the  steam,  a  Kttfle  inctease  ef  frieii^n  tr&i 
Ukt  piaoe  by  ah  iftcieifte  of  heat.  To  pretent  the  efct  of  thw^  I  hsi« 
found  it'naefiil  to  employ  ibr  the  pistoa  a  ikieul  of  sbmewhat  iess  ex- 
yaasiTe  powers  than  tiie  cylinder;  and  the  expansion  of  red  copper  be- 
ing to  that  of  brass  nearly  as  10  to  11,  I  prefer  making  the  piston  <|!f 
the  former  metal,  whea  the  cylinder  is  made  of  brass. 


DtscTtpiwf^ 
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(369) 

Jbescription  of  a  Machine  to  ascertain  the  Number  af  Lifts 
made  from  a  Mine^  in  any  given  Time. 

Invented,  by  Mr.  John  Antis,  ofFidnecJf^  near  Leeds\f    * 

With  a  Plate; 

l^rom  the  Transactions  of  the  Society  for  the  Encou* 
ragement  of  Arts,  Manufactures,  and  Commerce* 

Ten  Guineas  wtre  voted  to  Mr.  kvnsfor  this  Invention. 

1  HAVE  lately  been  encouraged  by  some  gentlemen 
engaged  in  some  coal  mines  in  this  neigbboitrhood,  to 
invent  a  machine^  which  would  infallibly  tell  the  numbei^ 
of  boxes  of  coals  draw&  out  of  a  pit  in  the  course  of  a 
weeky  or  atiy  given  time.  I  have  just  now  completed  a 
model^  which  I  think  would  answer  the  purpose  extremely 
well. 

The  machine  is  very  simple,  nnd  need  not  be  expen- 
sive ;  its  properties  are  as  follow : 

1*  It  is  of  no  consequence  if  the  pit  be  ten,  twenty, 
forty,  or  more  yards  dfcep.  Ik  will,  notwithstanding  this 
difference,  only  point  out  one  box  at  once ;  and,  sup* 
posing  the  pit  to  be  several  hundred  yards  deep,  the 
principle  will  remain  the  same,  and  the  machine  could 
be  easily  adapted  for  it. 

2.  Jt  is  likewise  of  no  consequence  if  thd  coals  be  drawn 
up  by  a  hand  windlass,  or  any  other  machine  turned  by 
horses  oi^  other  powei^; 

3.  No  acieount  is  necessai'y  to  be  kfept  for  a  whole 
week,  or  any  given  time,  as  the  machine  can  be  calcu* 
lated  for  any  quantity  of  coals  whatever^  that  can  be 
drawn  up  in  a  given  time.  Only  allowance  must  be  made 
for  the  number  of  persons  that  go  doni^n  and  up  in  tlje 
san^ie  way. 

Vol.  VL — ^Secohd  Series.  B  b  U  I  have 
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S70   Descyiptton  of  a  Machine  to  ascertain  the  Number 

I  have  not  yet  heard  of  any  contrivance  of  tim  kind ; 
and  therefore,  if  there  be  any  such,  it  i&  unknown  to  me. 
Whoever  knows  the  fraud,  which  is  but  too  often  eo^aoh 
initted  by  banksmen,  in  accounting  for  the  qwaaiiily  of 
coals  procured  from  a  pit,  will  readily  admit  th©  utility 
of  such  a  contrivance.  And  it  may  most  likely  also  be 
useful  in  tin,  lead,  and  other  mines. 

1  am  so  little  acquainted  with  coal-pits,  or  any  other 
mines,  that  I  do  not  know  the  technical  tema  by,  which 
the  different  parts  are  called,  nor  all  the  method;!  now 
used  to  draw  up  those  materials ;  I  must  tt^refore  heg 
indulgence,  if  I  do  not  always  exprejss  myself  -with  ac- 
curacy,  '   '     '• 

By  inventing  this  machine,  I  aimed  'at  ascertaining^  the 
number  of  boxes,  my  ideas  respecting  which  I  wiil:  en- 
deavour to  describe,  to  the  best  of  "my  abilities,      .  . 

First,  the  rope  must  be  so  long,  that  it  can  be  fastened 
at  its  middle  to  the  win(flass,  and  that  each  eiid  thereof 
may  /each  to  the  bottom  of  the  pit.  This  pr^catltion;frill 
not  be  necessary,  if  it  can  be  prevented  by  anj  ot^er 
tnearis  from  shifting  or  sliding,  which  I  Ita^e  ta  others, 
more  acquainted  than  I  am  vrith  the  present  pratWee^  to 
effect.  -'-*.* 

'  The  roller  A,  (Plate  XVII.)  Fig.  ly  in'  Hic  toodel, 
with  the  endless  screw,  represents  the'  gudgeon  in  full 
size  of  a  hand  windlass,  such  as  iire  used  nt  thii»  xnigh- 
bourhood,  particularly  where  the  pits  are  of  considerable 
depth.  As  no  great  stress  is  laid  upon  this  screWj  it  'may 
be  made,  in  drder  to  save  labour,  <>t*rass,  and  driven, 
or  otherwise  fastened,'  updh  atiy  gudgeon.  *  I  sUj^ose 
the  windlass  to  be  one  jrard  ihActrctimferemJe  ;  find  con- 
sequently forty  revolution^  of  the  lV?ndlas^o.r^i  required 
before  the  first  wheel  B,  tipori"  wMdh  the  brass  eatch  C 
is  fixed,  turns  once  round.     The  pit,  therefore,  may  be 

only 
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ef  Lifts  made  from  a  Miney  in  a  given  Time.      37 1 . 

only  ten  yards,  or  from  seventy  to  seventy- five  yard^ 
deep,^  yet  it  will  make  qo  difference.  All  that  is  required 
to  regulate  the  machine  to  the  depth  of  the  pit  is  as  fol- 
lows : — If  the  pit  be  little  more  pr  less  than  ten  yards, 
the  first  wheel  must  be  so  placed  in  the  endless  screw, 
that  the  brass  catch  C  may  be  at  the  beginning,  but  just 
escaped  from  -tlie  cogs  of  the  second  wheel  D.  It  will 
then  only  want  five  or  six  revolutions  of  the  windlass 
backwards,  before  .the  said  catch,  is  ready  to  operate 
Stgatn.  But  supposing  the  pit  to  be  seventy  yards  deep, 
in  this  case,  the  catch  C  must  be  placed  so  as  nearly  to 
be  ready  to  act.  By  turning  backwards,  the  wheel  may 
very  nearly  make  two  revolutions ;  and  as  it  can  be  still 
turned  as  far  the  other  way,  the  catch  will  only  act  once, 
-  prpvidcd  the  said  wheel  does  not  quite  make  two  revolu- 
tions. 

The  model  is  about  the  size  required  for  a  common 
hand  windlass.  The  index  will  at  once  show  how  many 
times  fifty  boxes,  and  how  manyf  above  and  below  that 
number,  .Iwtve  been  drawn  np :  not  one  of  them  can 
^capct.  Allowance,  however,  must  be  made  for  the 
iiiimher  vi  persons  who  go  up  and  down  in  the  3ame  way. 
Besides  this,  since  one  boy  is  always  coming  up,  whilst 
the  other  is  going  down,  the  numbers  pointed  at  oiust 
bt^.doi»bled,  except  a  person  was  desirous  to  have  a  ma- 
chine acting  both  ways^  which  would  hardly  be  worth 
irhile, :  As  the  machine  is  at  present,  though  it  points 
out  a»,  thousand  bo^es  only,  yet  it  will  serve  for  two 
Ithou^and.       .        •  ,       .  , 

The .§ame  mechanism,,  with  very  little  variation,  may 
•1^  fix^d  to  ^i^hors^  njaghine,  called  a  gin,  in  this  neigh- 
bourhood ;  viz.  as  a  gin  may  be  ten  yards  or  more  in 
.cii^cumfe.rence^  thye  action  w^ould  be  too  slow,  if  moved 
byanqqUle^a-ficrftW  J.  a,pinion,  with  four  leaves,  tvill  be 
/    .      ^  Bbb  2  found 
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37  2    Description  of  a  Machme  to  ascer^amtke  Ntmibet 

found  much  more  convenient.  This  pinion  ia  fiiS&d  to 
the  end  of  the  upper  gudgeon,  which  enters  the  box  con- 
taining the  naacbiiiery.  As  some  accuracy  is  required  to 
make  such  a  pinion  work  well,  and  these  madbines  are 
often  coarsely  constructed,  it  will  be  necessary  pnly  to 
make  about  one  inch  and  a  half  of  the  end  of  tbd  said 
gudgeon  exactly  round,  namely,  that  part  of  it  which 
goes  through  the.  bottoni  of  the  box,  and  then  fastea  the 
latter  so,  that  it  can  giye  way  to  any  remaining  inaccu- 
racy of  the  other  parts  of  the  gudgeon* 

1  have  sent  a  drawing  *  of  such  a  machine,  which  will 
be  easily  understood,  since  the^  principle  is  the  same  as 
in  th^. model.  But  as  gins  are  commonly  mad^  i^se  of  in 
deep  mines,  I  have  made  it  upon  a  larger  scale  \  viz.  the 
first,  wheel  has  rixty-four  cogs  j  and  this,  with  a  pinion 
of  four  leaves,  will  require  sixteen  revolutions  of  the  gin, 
,  for.  one  of  the  wheel.  Allowing  ten  yards  for  the  circuit* 
ference  of  the  gin,  it  will  make  one  hundred  and  si^ty 
yards  of  rope ;  and  considering  that  the  said  wheel  can 
iieaxly  make  two  revolutions,  and  that  the^catch  will  still 
act  vC^ly  once,  it  will  consequently  serve  for  a  pit  of  three 
huttdrcd  yards  deep,  as  well  as  for  one  of  ten  or  twenty. 

In  this  machine,  the  three  wheels  are  placed  one  on 
another,  and  the  index  is  divided ;  viz.  the  fifty  on  the 
second,  and  the  lOOO  on  the  third  wheel.  As  the  wheels 
move,  the  two  hands  are  standing,  which  *will  point  out 
the  numbers  as  exactly  as  those  in  the  model.  Indeed, 
machines  for  hand  windlasses  may  he  made  in  the  very 
same  way,  and  thereby  be  more  simple,  though  the  dif- 
ference is  but  small ;  viz.  the  box  would  require  but  one 
lid  and  lock,  and  the  two  smaller  wheels  become  nnne-< 
.pessary.  .   . 

*  This  drawing  is  iij  the  Sc>ci<stj.'^  possession. 

Though 
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bf  tAfU  madeffi&m  &  Mhtel  irt  any  gmti  Time.     31S 

Thbugh  in  slotting  the  niia<ibin<e  so  a$  to'  begin  couritibg 
with  one,  it  may  easily  be  efFeeted  by  lifting  out  tlie 
spring,  and  then  turning  the  wheel  mth  the  other  hand, 
till  both  hands  stand  upon  one,  yet,  in  the  doiihle  indiex, 
the  upper  hand  must  only  be  set  thus  with  the  wheel, 
jutid  the  lower  may  be  moved  round  on  its  socket. 

In  my  humble  opinion,  my  machines  may  be  useful  in 
two  ways;  first,  to  the  honest  banksman,  as  they  will 
save  him  the  trouble  of  noting  down  each  box  which  is 
drawn  up,  and  prevent  mistakes ;  secondly,,  in  the  pre- 
-^ention  of  fraud,  which  will  be  their  greatest  and  most 
important  use.  To  obtain  this  end,  it  is  necessary  that 
the ,  machine  be  so  contrived,  that  nothing  esstiritially 
wanted  can  be  disengaged.  I  have  therefore  made  the 
model  so  as  to  frustrate  any  such  design.  All  is  within 
the  box  ;  and  neither  the  endless  screw  can  be  disengaged 
from  the  wheel,  nor  the  spring  :  nor  can  the  number  on 
the  index  be  altered  without  first  opening  the  box.  This 
Ifttfer  can  be  made  of  iron,  if  found  necessary,  with  a 
giood  lotik'  toitf;  otherwise,  the  stress  is  so  vtry  little, 
that  even  one  of  wood,  made  in  all  respects  like  the 
i»odfel,  would  answer,  if  it  qould  be  secured  from  the 
effects  of  the  weather.  In  the  machine  likewise,  repre- 
sented by  the  drawing,  nothing  can  be  altered,  except 
the'  box  be  first  opened.  '  This  machine  is  fastened  to  the 
beam  in  which  the  tipper  gudgeon  turns.  To  effect  this, 
the  bottom  of  the  box  must  have  two  projecting  ends 
with  holes  in  them,  larger  than  necessary  to  receive' a 
strong  pin  or  rivet ;  which  pins  must  have  large  heads, 
so  that,  when  properly  driven  or  riveted  in,  the  box  may 
be  able  to  give  way  to  any  remaining  inaccuracy  in  the 
lower  parts  of  the  gudgeon,  as  I  before  observed.  Those 
machines  for  hand  windlasses,  like  the  model,  are  fixed 
to  the  side  of  the  post  into  which  one  of  the  gudgeons 

turns ; 
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tiint» ;  bat  perhaps  these  might  likewise  be  contrived  so, 
Ibat  the  gudgeon  .with  the  endless  screw  may  be  a  piece 
by  itself,  attached  only  to  the  windlass  by  a  square,  or 
otiierwise,  as  is  often  practised  in  other  machineries,  sudi 
as  cotton-miUs,  &c. 

Keference  to  Plate  XVn. 

Fig.  1.  A,  the  roller,  with  an  endless  screw,  to  be  the 
size  of  the  gudgeon  of  a  hand  windlass. 

B,  the  first  wheel,  of  forty  teeth,  with  a  brass  catch  C. 
It  may  be  moved  backwards  or  forwards  by  the  endless 
screw. 

D,  a  racbet  wheel  with  fifty  teeth,  which,  when  the 
wheel  B  is  put  in  motion  one  way,  the  catch  will  slidt 
over  the  teeth  of  it ;  but,  on  turning  it  the  other  way, 
the  catcall  will  drop  into  and  forward  this  wheel  one  tooth, 
in  which  situation  it  is  prevented  from  returning  by  the 
spring  E,  placed  on  the  side  of  the  box  which  holds  a 
tooth  on  the  side  of  the  wheel. 

F,  asnuiU  pinion  of  four  teeth,  on  the  back  part  of  the 
axle  of  the  wheel  D.  This  pinion  moves  a  large  wheel 
on  the  other  side  of  the  box. 

Fig.  2.  G,  the  large  wheel  last  mentioned :  it  has 
eighty  teeth.  . 

H,  a  smaller  wheel  of  fifty  teeth,  fixed  fast  on  the  face 
of  the  wheel  G  ;  which  wheel  H  works  a  wheel  I,'  of  tbt 
same  number  of  teeth,  shown  by  dotted  lines  behind  the 
figured  dial-plate. 

The  short  hand,  or  finger  of  the  dial,  is  placed  upon 
an  arbor  or  collar  of  this  wheel  J,  and  moves  with  it. 

The  long  finger,  or  hand  of  the  dial  plate,  goes  upon 
a  square  on  the  end  of  the  spindle  on  which  the  above 
arbor  moves  j  which  spindle  moves  forward  this  long 
finger  one  division  in  fifty  of  the  outer  circle  marked  on 

the 
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of  Lifts  made  from  a  Mme^  in  any  git^en  Tinie:  %"!% 

the  dial-plate,  every  time  the  rope, '  dr  any  thing  at- 
tached to  it,  has  been  down  to  the  bottom  of  the  miiw, 
and  returned  to  the  tafi. 

The  inner  circle  of  the  face  of  the  dial  is  marked  in 
divisions  of  fifty  each.  When  therefore  fifty  draughts  up 
and  down  have  b>2en  made  from  the  mine,  the  shorter 
band  wiH  be  found,  if  both  hands  were  originally  set  cor- 
rectly £^  the  top,  to  have  moved  to  the  first  interior  di- 
vision  marked  50, ;  and  so  on,  in  proportion,  will  advance 
as  more  draughts  are  made. 

K,  is  a  board  placed  under  the  wheels  BD,  in  Fig.  1, 
and  which  separates  them  from  the  other  wheel-work  in 
Pig.  2,  where  only  a  few  teeth  of  the  wheel  B  appear 
behind  it. 

L  L,  show  the  temporary  handtes  in  both  figures ;  and 
the  position  of  those  letters  denote  that  the  gudgeon  of 
the  windlass,  when  the  machine  is  in  actual  lise,  should 
be  there  joined  to,  or  make  a  part  of  the  roller  A. 

Fig,  3,  shows,  on  an  enlarged  scale,  the  form  of  the 
catch  C.  The  steel  spring  M  pressing  against  the  pin  N, 
returns  the  catch  to  the  tooth  of  the  wheel  *  D,  when  it 
has  been  forced  back ;  and  a  pin  fixed  underneath  the 
catch  moves  in  a  groove  O,  made  in  the  wheel  B,  to 
prevent  the  catch  being  pressed  too  far  back,  or  thrown 
out  improperly  by  the  spring. 

A  door  is  fixed  on  each  side  the  box,  and  should  be 
locked,  to  prevent  the  hands  being  altered  unknowingly. 
,  The  drawing  of  a  machine  for  similar  purposes,  in- 
tended to  be  used  with  a  gin  or  horse  wheel,  alluded  to 
in  Mr.  Antis's  letter,  is  in  the  Society's  possession,  if  a 
referencQ  thereto  be  thought  necessary. 


Comparalivt 
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Comparatwc  Analysis  qf  several  Varieties  of  Steatites  or 
Tales.    By  M.  Vau^uelin. 

From  the  Journal  de  Physique. 

JlIITHERTO  it  had  been  imagined  that  the  smMtb^ 
nesft  and  unctuosity  of  the  stones  called  steatites  pro« 
eroded  from  the  presence  of  magnesia,  because  thb  earth 
had  been  found  in  all  those  which  had  been  analj^sedy 
and  oonsequently  all  the  stones  which  present  these  cha- 
racters had  been  united  in  the  same  species.  But  the 
analjrsiS'Of  the  lard-stone,  which  is  in  some  measure  to  be 
regarded  as  the  type  of  the  species,  and  in  which  M* 
Klaproth  found  no  magnesia,  has  deranged  the  notioiB 
of  mineralogists  on  this  subject,  and  gave  them  reason  to 
wish  that  the  analysis  of  some  of  these  substances  might 
be  undertaken  anew* 

It  was  with  the  intention  to  remove  this  uncertainty 
that  M.  Haiiy  sent  me  these  varieties  of  talc,  in  ordeil  thit 
I  might  subject  them  to  comparative  analyses. 

The  first  of  these  substances  is  termed,  in  the  Treatise 
on  Mineralogy  by  this  author,  laminary  talc ;  it  is  of  a 
greenish-white  colour  when  Tiewed  in  the  mass,  rery 
soft  to  the  touch,  and  divides  into  extremely  thin  flexible 
lamin^B  of  a  silvery-white  hue.  The  se(;ond  is.  desgsaked 
in  the  same  treatise  by  the  name  of  glaphic  talc,  because 
it  is  employed  in  sculpture ;  it  is  what  is  generally  ji&med 
lard-stone  J  or  the  Bildstein  of  the  Germans.  I(  is  fionr- 
pact,  its  fracture  is  dull,  rough,  and  at  the  som^: tune 
scaly ;  it  is  very  unctuous  to  the  touch,  and'  its  cofamr^ 
varies  between  the  grey,  the  yellowish^  land  the  greeaisfa. 

M.  Haiiy  has  sent  me  two  specimen^  of  this  la$t  sped<9${ 
the  one  of  a  yellowish-white  colour,  obtained  from  a  bro- 
ken  Chinese  idol ;  the  other  of  a  light  ro$3  colour,  but  in 
other  respects  perfectly  similar  to  the  first  specimen. 

A    .  Jnafysis 
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'  *'  *'  Ahatysis  of  iheflexihU  laminaiy  Talc.  ' 

1.  I  calcined  with  a  strong  heat  a  hundred  parts  of  this  ' 
stone :  it  acquired,  by  this  operation ,  a  yellow  coloi^v. 
with'rai  slight  rose  tinge ;  it  lost  its  flexibility,  and  sbc 
parts   (^    i4s  ^weight.    .Tiiese    laminsa  were  ihus   be^^ 
contiQ  vef y  brittle,  so  that  I  could  easily  reduce  thiem  to 
polvjder?    .  «       . 

-2k.  I. heated,  these  hundred  parts,  thus  caleined'^i^diiix.s 
dovibk.the  quantity  of  caustic  potash ;  the  miscture  wes  . 
not  fosed,  but  the.  intumescence  which  tit.  lund^w^iit- 
shewed,  that  a  oombiDation  had  taken  place  between  tfae^  ^ 
sidbstaDcesu  i    . 

'3.'  The:  matter,  diluted  with  water,  was  then  dissolved 
by.i^FJatic  a^id,  and  evaporated  to  dryness  with  th^  aid*' 
of  a  moderate  heat ;  the  liquor  formed  a  jelly  towards  ' 
tbe^end  fd. the  operation. 

-4».  The  residue,  lixiviated  with  distilled  water^  left  a  ' 
white  powder,  which,  calcined  to  rednessi  weigii^.62- 
p^iss^ .  Tins  w;as  pure  silex.  *    ) 

.«5.  Ammoniac,  mixed  wjth  the  liquqr  separated  frdii^i 
thie  sile^  formed  in  it  a  yellow  precipitate,  of  little  buHe^ 
fretn  which  a^  part  and  a  half  of  alumine  was  s^pai^ated 
by  means  of  caustic  potash :  the  rest  was  oxyde  bf  iron> ' 
whtdoiJireighed  3f  parts* 

6*.  tAfib^  having  precipitated  the  iron  and  the  alumine 
by  aomioniac,  I  put  into  the  liquor  a  solution  of  carbonate 
of  soda,  *a&d  boiled  it«  As  soon  as  the  liquor  began  to 
be  heated,  it  became  turbid,  and  cleposited  a  large  quan- 
tityef'?rlMte'p6wdet*,  which,  when  washed  and  calcined, 
weighed  27  parts.  This* substance  was  magtxesia,  for'.i^ 
,  formed,  with  tl^e  pfulphtiric  aci^,  a  salt  which  had  $1}  thie 
.  pvcfperties  of  the  Ordinaty  sulphate  of  inagn^i»« 

Voii,  Vi.-— Second  Series,  Ccc  .  The 
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The  flextkdt  laminary  talc  u  t^refiire  cotiiposed  bf  '. 
Siler      ..-^-4.^-.*6!JI* 

Magtiasia  «i..<^^*.«^^  ^27•    : 
Oxydofiron  .---.*.*;*     i;i 
Alumine     *..««.4.«^     -i^S;. 
Water ..^,^»    ^. 

lOO.O     \ 

•"  WItfi  respect  to  the  smatl  quantities  of  iron  arid  >df  silo* 
mine,  I  think  these  substances  may  be  eonsidered  to^ix** 
lraneou!('to  the  formation  of  this  stone-,  thus  very  pure 
laminary  talc  would  be  composed  bhly  of  silex  andmagw 
iiesia.  '  ■  ' 

Jnatysis  df  the  ccmpact  rose'<^ld^id  T^^   ^ 
In  the  analysis  of  this  Variety  of  talcJ^  1  eaipldj^'fic 
same  processes  as  in  ihat  of  the  preceding/"  siLti^'^^ 
therefore  not  enter  into  any  minute  detail  of  riietkil' 
^    The  results  of  thii^  Analysis  gave,  for  the  c^ftij)&t'tOs^« 
coloured  tale,  "     '  ' 

/^';'     .Klex      -    -    -"  •    •    .  ^    -    -    •    1J4;    ' 
Iflagnesia    ^--------    ^2; 

"Alumina,    -    -    -    -    -    -'-    •    -      S. 

"^^^      Iron  'mixed  with  mangiii^ke     .    -    .   ''k' " '  ' 

Water -    •    - '  ^^^k^"   ' 

t.  '. ..:  »  -■  ^ia^tt-it'^ 

^.     •     •  iTfllTT^ 

jfmtbfsis  qf  the  compact  yeUmuish^c^m^IT^ 

1.  A'Hundred  parts  of  this  ston^  strdngly  Mk&ed.kit 
fivepafts.  ;  ^  .^        i>ii;V/ 

3/  Ideated  aifterwards,  with  twice  its  weight  of  })6issb, 
in  a  si^r  crucible,  it  underwent  no  fusion,  btit  the  ffiit<* 
rlwrj^^consideraibly  increaiodiiiiiz  Tolum%jHidi5ifi»'^ 
#em«  very  hoinogeneons,  .h^  .•  ,mioir.i  v^  • 
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iu  muriatj^  acid ;  the  solutioo,  subjected  to  ^yajperationj 
formed  A  je)]y  towards  tbe  end  of  the  oporatipat 

4v  The  matter,  after  being  dried^  was  wa»bftd  vfith 
Avi^lkd  ^ater ;  there  remained  a  white  poi^er^  whicb^ 
when  calcined,  weighed  56  parts. 

S.  'After*  having  separated  the  silex  by  lixiviation,  a 
small  quantity  of  muriatic  acid  was  mixed  with  the  liquor, 
aot^  aiptxioniac  was  then  poured  into  it,  which  formed  ^  au 
akbvudant.  white  and  flakey  precipitate. 
;  ^  The  liquor  was  filtrated  ;  the  precipitate  was  iKasb^ 
andi  c(]^ied ;  its  weight  was  30  parts,  and  it  was  alumine; 
This  alumine  dissolved  entirely  in  sulphuric  acid,  and  it|& 
solution,  saturated  with  the  requisite  quantity  of  potash^ 
a^ord^ed  very  pure  alum ;  but  the  mother-water,  evaj)o- 
{Tated  anew,  yielded  5|  parts  of  sulphate  of  lime  crystal- 
lized in  ne^dlQs*  Thus  ammoniac  precipitated,  with  the 
^  of  the, alumine,  the  lime  from  its  solution  in  the  mu* 
riatic  acid. 

Y.  ThjBf  liquor  from  which  the  alumine  bad  been^  sepa« 
rated  gave  no  precipitate  with  the  carbonate  of  spda,  not 
even  with  the  aid  of  long  ebullition.  Thus  the  lard« 
stone  does  not  contain  any  magnesia,  like  the  two  pre« 
ceding  varieties  of  talc. 

Bi^^ben  we  recapitulate  the  products  of  this  analysis, 
we  find>onIy  93  parts,  namely, 

^nSilex      •-.- 59. 

^    Almif^iiie '  -    •    -  ^^^  -    -    -    •    -    ». 
Lime     .*.--.-•---•      2. 

hJ  .Itiimk^     -    -    -   *. —      !• 

Water  ----- 6* 

eftst  op  amount  to  g4.  ...      v       •'-.'• » 

-i  \T  a:  QcQ-i  This 
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SSa"  Cmiparathe  Andyns  x>f  several 

This  considertible  loss,  which  vs  not  common  in  ana- 
lyses ef  this  kind,  when  carefully  conducted,  led  me  to 
suspect  that  the  compact  talc  (lard-stone)  contained  some 
other  principle  which  the  processes  employed  could  not 
enable  me  to  discover.  I  therefore  heated  a  hundred 
parts  of  it,  reduced  to  a  fine  powder,  with  concentrated 
sulphuric  acid. 

After  having  boiled  for  two  hours,  I  dried  the  mixture; 
I  lixiviated  the  residuum  with  distilled  water,  and  eva- 
porated the  lixivium.  At  the  end  of  some  days,  I  ob- 
tained 36  parts  of  alum  in  cubic  crystals.  By  a  second 
evaporation  the  mother-water  j'ielded  me  still  fifteen 
parts  of  the  same  salt,  mixed  with  some  needles  of  sul- 
phate, of  lime. 

As  the  stone  appeared  to  me  to  be  but  imperfectly  de- 
composed, I  pulverised  it  anew,  and  treated  it  as  at  the 
first  time.  By  uniting  the  acid  which  I  had  employed 
in  this  operation  with  the  mother- water  of  the  firstj  I 
obtained  still  1 5  parts  of  alum,  which  makes  in  all  60* 
parts.  Thus,  as  I  employed  in  this  operation  very  pure 
sulphuric  acid,  and  did  not  add  potash  to  the  solution,  it 
is  evident  that  the  stone  contains  a  certain  quantity  of 
this  alkali,  and  that  this  substance  is  the  cause  of  the  loss 

which  I  had  in  the  first  analysis. 
(  •        •     • 

However,  the  60  parts  of  alum  do  not  repres^ntthe  7 

of  loss  sustained,  but  thestqne  beijpg.very  siliceous,  H  is 

probable  that  the  whoje  of  the  potash.,  had  ncjt  l}een  i^x- 

tracted  by  the  sulphuric  acid>  aljhoijgh  I  hpije^  it, two 

different  tinies  upon  the  5,tQne.. 


*  This,  accordiQg  to  ihe  preceding)$tal«roent,  ahoyld  be  W 

V .  ^       The 
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Vtufkim  ijf  Steatkts  f*f  Talcs.  5ll 

•  The  krd*8tonc  is  therefore  composed  of 

*  Sifex      .-..---..-•     J     5€r. 
Alumine     -----  ^    -    ^    -    29. 

' '  Lime      ----------  2. 

Iron       -    -    -    -    -    -    -    -•  -    -  1. 

Water    *--.,.--*----  5. 

Potash --.  7 

100.     . 

M*  Klaproth,  in  his  analysis  of  the  lard-stone,  found 
no  potash  in  it,  but  the  quantity  of  water  which  he 
reckonsat  10  to  100  in  this  stone,  and  the  loss  of  tw9 
and  a  half  which  he  found,  exactly  correspond  with  the 
deficit  which  I  experienced.  It  was  probably  more  by 
conjecture  than- by  direct  experiment,  that  M.  Klaproth 
estimated  the  quantity  of  the  water ;  for  to  whatever  heat 
I  have  exposed  this  stone,  it  has  never  lost  more  than 
five  in  the  hundred. 

It  results  from  these  analyses,  that  of  the  three  vari- 
eties of  talc  of  which  I  have  been  treating,  only  two 
ought  to  remain  in  the  species  of  talc  ;  namely,  the  la- 
minary  and  the  compact  rose-coloured ;  the  third,  the 
lard-stone,  ought  to  be  ranked  in  the  genus  of  alkalinu 
ferom  stones. 

*What  is  remarkable  is,  that  they  are  the  two  varieties 
that  have  the  greatest  resemblance  with  each  other,  and 
that  have  always  been  united,  which  now  are  separated 
by  analysis  ;  and  this  proves  that  minerals  ought  never  to 
be  classed  according  to  their  external  appearances,  since 
the  most  striking  analogies  are  here  the  most  fallacious. 

In  fact,  the  lard-stone  arid  the  compact  rose-coloured 
.talc  have  the  same  smoothness,  the  same  fineness  in 
their  molepules^  the  same  fracture,  and  nearly  the  same 

specific 
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specific  weight  ;:j>iid  <5ertainljf,#f!:tl)firf^  bftA.btQil<ri$«Km  . 
to  suppose  tliat  one  of  these  tiire^  sMbstances  €tug^  to  be 
iepamtcd  from  the  species  pf  talc,  we  should.  bftYte  iiK; 
clined  rather  to  fix  upon  that  which  is  disppsedmk-f: 
miliar  than  upon  eitl>er  of  the  others.  >  . ;.,  J 

.  jVo/tf.  I  have  analysed,  on  this  occftsion^  tjbejsfHBatedLofi 
talc  .^nown  by  the  naaie  of  Briangon  cball^>  in  .vbich.L; 
have  fauo4  ^he  same  principles,  and  nearly  all  the  same:: 
reUtioDs,  as  in  the  laminary  talc  and  the  compact  rosef*.: 
ciploiired  talc. 

Tbes^i  proportions  arc^  .   . 

Silex       •-.,....-•.    .«.«* 
.  ;VJagn^ia.    ^    -    ^    •   .-i  -    r    «.  ^9^2,^, 
W^ter     -•---«•-.    ^  .-r     rj6c.    .      ./    : 
,     ,  JUiunine       -    *    -    -    •    ^    .^.  ^      i,.  » 
Oxyd  of  iron    -    ^    -    -    •    -    ,,      1^ 
Lime      -    -  *•    -    -^    -   -    .._^r,  -    o^^$    ..•  j.,; 


Loss     -    •    ..    -    -  '  >      3.75 


Secemt  Extract  of  M.  Payssg's  HUvioir  on  the  Preparatm, 
of  some  Oxyds af  Mercury  in  thtlargc*W9V. 

Bjj  M.  Parmentier.  .j,;^,j 

.     From  the  Annales  i>e  Chimie.  '  '  *'^ 

OTHINC  more  remains  to  be  done^^  in  orde;^  jtf)  puj^ 
our  readers  in  possession  of  the  substi^npe  Qf..^J^a3^Jg 
interestinjg  memoir  on  the  oxyds.qf.ipprcury,  ^lW.WfifK6 
a  sketch  of  the  other,  experiments  which  be.  ^yas^l^ljf^ 
ktive.tp  tl)e red  oxyd  .of  mercury  Jqt,  tj^e yiltrji^agjrt^/Sw 
fixeqpitate) ;  thej  form  <Jbp  5i;iJiFyisyieR|,tj)^^^ 
sorted  ii><nir  preceding  ij^mbf!]^/^;  3yH6J[^^SfPrS^3 


Digitized  by  VjOOQ IC 


\xm^&i  ^liieffldv^'alttlifciWcf^i'fAratifeS'of  ihe-Wamifac^ 
tHirrlng  oh<*midls, '  ^vho  Save  A4t4r6rto  hdt  been  iibte  td  pre^ 
pare  tbis'feubsteftce  as  i%  done  ih  Holland.    Every  tfemg^ 
is-  ^9jr  ia  ite  Ibedry  ;  bot  4n  tb^  afr ts,  facts  spekk  mii'cH 
better  than  the  most  briHmnt  reasonings ;  Arid  it  e^nhot- 
tfedOttbtud,  that  jf  the  French  government  wduld'te^a^ 
Wish  '^evferal  'manitfectorles,  iti  •which  all  tbe*  p^ddudti^ 
ir«fi*^tepai^d  irt' the  large  way,  more  experiehte^ff'-cbei' 
infeis^^w#«id'be  fb^med-' than  in  all  our  sehobls  ;  ISV*  fei^- 
true  instruetidn.  would  be  obtained  ;  all  the'  hiasdmfr^ 
would  be^deduced  from  the  phenomena  observed  iir  great 
operaftibns ;-  the  pupils  would  become  fkmiliarly  acquaint- 
ed with  the*  arts  bf  manipulation ;   they  wodld'  deri?e 
from  these  l:)ra<^ieai  seminaries  just  notions  res^^ngthe 
modes  of  proceeding,  and  Ve  ^ould  no  longer  see  a  num- 
ber of  men,'  othermse  very  well  informed,  risq>ding  their 

*  fortunes*  and  those  of  others,  in  forming  e$taBlishme«ts 
which  they  cannot  make  to  prosper  for  want  of 'know- 
tedg^  in  the  art  of  operating  on  a  large  scale.  France, 
in  .  ffiiu    respect,   is  behind    Holland,  tiotwithstandif^. 

'  Afi  vclry  great  tatrmber  of  able  chemists  «he  possesses. 

'  Such  are  the  judicious   reflefctions  of  M.  Paysse ;    but 

let  us  proceed  to  consider  the  last  results  of  his  la- 

*  iiours. 

In  order  to  assure  htmself  that  the  crystaHine  state  t)f 
*'*3ie  red  oxyd  of  tnercury  by  die  nitric  acid  is  not  owing 
•^tt^a  g^nl-vitiific^bn;-'  as  Ml  Van  Mons  has  supposed,  Ixt 

made  a  solution  of  mercury  in  nitric  acid  mixfcd  wJtl 
*■  iHittie  MiTttJredth 'parts  df  iriuriatic  acid  5  after  having- evia.- 

j^faf^i^'thii  Tiblulitoiri  tb'dryfi^sij,  he  treated  this  matter 

*  ^Sttf  iH^fetrtrii  Ncare  anti  caution' afe  the  first ;  -afidtlie  ope- 

*  titt<rft'ti^n^'fiftish^dv''ifie'inerc^  bxyd  presentted  a  red. 
•fiipecti^'fiilii^itedUfeli  in'scffle  parte,  duninigonfie'bihers, 
'1(tit^hri|tbtmihiliy  a^rfMNfairc^  dith«r/af  ^M^iMinoy  or  t^iys- 

f'>''* 'i  tallisatian. 
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fa^^us^cl  the.  precai^ticMi  to  fjotrodufip  ff  sjnall  qyuantit^vof 

i^tric  ojcid,  ill  ord(erithatit:uiight  djgbdy  imjpregpat^^h/?; 

inei?:urifl  pa^yder  ;.and  h^  proCjCe^ed.as  hpfere,.  exgif^^g 

tl^q.v^sel  to  a,  gentle,  and  graduate  fi<:e».  <.N<>^i^^p^;i 

ing  ^  ithe  precautiops.  which  he. observed,- ^Wng.^te 

oppr^0Bii;.tiie:Oxyd  which  was  its xesijlt^ passed  j(i|$fci»tte 

rgfl^'^t^^.wi^ovit  presenting  the  sUghtes|tj)rp|tige:q^^i^ 

tf^i^^tign^pK  fit  Ixnliiaucy.    TMs  e;^pcriinen|^  ihgimffo 

j^S^djv.aJL^vays.ppoved  equally  unsucce^ful,.  ^^  4§:AftWp 

e^j^^  eyider^t^  that  if  the  red  oxyd  of  Bfi^Giwy^piYffi;^ 

l^ij^is^icy  only  to  the  semi-vitrified^  stftte  ink>  ^w^^j(^ih 

]glt3ses  whisnit  is  heated^  there  is.nq  Reason,  why  ki^^lfl 

i^b^  constantly  in  the  same  state  whenfvaril|.4(,rS^ 

p^red^  since,  according  to  the  Brusse^  c^f^i^  W^^S^ 

ippjreisf required  than  to  apply  toit  a,b^}sJpJejBPHfatn(8i 

tieltjweea  two  crucibles  luted  together*    ,j.  .,[ ;,...  .,^j  jj^^.^f 

^j^fhjf^^V^^^^S  ^^^  red  oxyd  of  merc|iriyj|.^3if,^JP^S 

i^a^.^m^  observations  which  gave  him  reasqn  ^9'M^]0^ 

t^^.^fi^  brilliant  state  of  this  substance  d^p^nc^Qin/Q^ 

ipgcut  ^e  precise  degree  of  oxygenation  of  the  g^ramf 

.  ^ftn.uppa  any  other  cause;  that,  the  pr^^iy;^er.,c^i;^jw 

muriatic  .:icid  in  the  nitric  was  an  c^stacle  to  t\ke)fqjffafe 

tipa-of  this  brilliant  state,  by  the;  new^  ^m|>f!Bfl^j9 

wbict^. it  gives  rise  during  the  ^OPS^^^f?^,  ir>Y^itt(fe|W 

only  suspected  is  now  rendered  oertaij^^^  ^f  I^Uiffiiffi 

ejfper^ents  will  serve  to  evince,    »     ,.,-i  .-.*•?  ;i^BVL^ 

.  He.topka  |jundred.  parts  q£  bfi^^apJfcJ^^flk45):^l^  pfijufr!* 

cpry>,, prepared. by.  ti^e.  nitric,  ^^iiW^t^^^^iih^i^^^ 

atic  i.the  oxyd  bjejng.  i9tro4ni;:§d/&jW#il»^ 

loQg.  ijec^j  .provided  .mth,f  ^,  fimv^  tute^^fci^^rt'^ 

ijjunipating  wifh  the  ppc^pa^jp^^^jtrfj^jipiwftt^fVW 

gradus^ly  k^ajtf^.till.thejbottoq^aitiift  ves9elibtame><^ 
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Oxyds  f^MbrcOrijf  in  the  large  Way.  %%$ 

htlt ;  he  let  all  the  atmospheric  air  contained  in  the  aflipa- 
ratus  escape^  in  order  to  obtain  exempt  from  mixture  tibe 
oxygene  ga^  which  the  oxyd  furnished;  after  haribg 
heated  the  natrass  for  a  sufficient  length  of  time^and 
«ifraited  the  cohiplete  reduction  of  the  m^rcuf ial  oxyd| 
be  let  the  whole  cool,  and  unluted  the  apparatus  ;  he  de^ 
Ciiited  the  mercury,  and  collected  all  that  which  had  at* 
Uiched  itself  td  the  neck  of  the  matrass ;  its  whole  weight' 
was  OjAlx  The  reeeiyer  whieh  had  served  to  coB^  the 
oxygene  gas  was  obscured,  and  indicated  that  a  small 
qnanUty  oS  thercury^  raised  in  the  gasebus  stater,  had 
condensed  itself  upon  its  inner  surface :  iii  ordbr  to  force 
^' oxygene  gas  to  abandon  all  the  metallic  parts  which' 
H  might  contain,  he  surrounded  the  recipient  with 
pounded  glass;  when  the  recipient  had  cooled  for  dio 
ipaee  of  an  hour,  he  tjransfused  the  gas  into  another  ves« 
ael^  and  carefiiUy  collected  all  the  mercurial  otyA  which 
lined  the  inside  of  the  vessel ;  a  slight  friction^  with  the 
finger  agitinst  the  glass,  was  suflSlcietit  to  effect  its  Teduc-^ 
tion)  ffnd  to  collect  it  in  brilliant  globules;  its  weight 
was  OjOSi  which,  with  the  0,8 1  found  in  the  matrass, 
gate  0.83»  The  nech  of  the  latter  vessel  presented  small 
white  cfjfstab,  which  he  carefully  Collected ;  their  i^reight 
atnount^d  to  about  OiOl  ;  their  taste^  as  well  as  all  their 
chemical  piropeirties,  convinced  him  that  they  Ti'ere  super-^ 
oicygenat^  tnuriate  of  mercury^  A  reddish  powdeif ,  in- 
ditiing  to  the  brown,  also  lined  a  part  of  the  cavity  of  t'lo 
matrass ;  this  required  to  be  broken,  ill  order  to  lid  col- 
le<^d*i  o^  examhiing  It  with  atteiifioti^  hi^  found  in  it 
the  ^araolenr  and  Ihe  properties  of  that  new  combi<ra« 
Cion,  which  has  alfeady  beett  spokent  l^  in  the  begiiimhg 
of  this  memoir,  and  which  he  h^s  tern>ed  muriate  of  tiier- 
cury,  with  ^eaitt>f  «*ydi  its  iv'eighi  was  o  05.  Fron 
ihme  nnuiks  it  is  «vldeiD^  that  the  quantity  of  oxygcn# 
%yoL.  VI.'^Sem^d  S£a^l^s.  D  d  d  was 
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386      On  the  Preparation  b/  the  Oxyds  o/MereUry. 

j«as  0.13-    The  same  experimenta  wer*  repeated  several 
"    times  sii^ccessively  upon  similar  oxyd  of  mercury,  and 
the  results  were  constantly  the  same  as  the  preceding. 

A  hundred  parts  of  ted  oxyd  of  mercury,  very  bril- 
liant  and  well  crjrstallised,  prepared  by  nitric  aeid  exempt 
from  muriatic,  were  treated  in  the  same  manner  as  ur)be 
[preceding  experiments,  of  which  an  accotttft  Haft'  b^ 
given  above  ;  the  reduction  of  the  mercilrial'i^it];^  was 
complete,  and  the  products  were  exactly  Q.8£  dtttMCOrf 
and  0. 1 8  bf  oxygene, 

He  treated  in  the  same  micnner  red  oX3rd$^x>f:  mcrciij 

prepared  in  the  Dutch  manufactories  and  th^se  wBdrle 

obtained  m  his  experiments*    The  prdpcortions  itf'lJie 

principles  which  confltitute  th^sd  ox^ds,  1f4)ijgb  ors  tU 

very  brilliant,  present  but  very  tri£tktg  tJurlatioOfty:  dsy 

amount  only  to  about  a  hundredth  paH;,  «a  tilar  ^lo&y 

he  considered  as  cejrtain  that  the  crystidfiM^  fednnycb 

of  mercury  owe  this  state  to  a  dombinatlotf ^4}f  Mfgoie 

with  the  mercury,  in  which  the  pfoportibtl8M3f4beftriiier 

are  constantly  from  0.18  to  0.19,  wh^'sdoh  of^tfaaeitt- 

^  ydsiis  have  no  brilliancy  contain  only' from  O.IS  tvO:14 

"^at  niost'of  this  principle*  ~:      ' 

'  ^  There  result  therefore  from  the  preparaftibfl  ^tfth^xiys- 

tallised  red  oxyd  of  mercury  two  inebnl^fiCibie  lidnin-  , 

"'  tages.  '■•'  «'    ,vi.'  .: 

1.  The  augmentation  of  the  product  of 'tliif^ittTd  to 
tlie  average  amount  of  five  per  tent.  fi^dl^elten'JKriieiiiiis 
not  brilliant.  ....  -4»r:*') 

2.  The  impossibility,  or  at  lafattbe^waediftttlty  of 
fraudulently  adult^ating  AftI  pibdudt^ 4yrt  fa^ibe  ad- 
mixture of  the  re4  oxyd  c^le«ldi     ^ 


Mm^ 
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Jl/cmoiron  the  Deaitrification  of  Glass ^^ and  the  Fheriomena 
vhwh  take  pkce  during  its  Crystallisation. 

^  '.:  .-■'■  J(sr  Jlif.  Dartiguss. 

From  the  Annales  de  Chimie. 

.  iS^OME  men  of  science  have  considered  glass  as  a  crys- 
.  tadlisatioD.'    This  opinion  seeqis  a  natural  one,  from  the 
.  aspect  of  the  transparency  of  glass  or  of  crystal,  #nce  we 
have  borrowed  the  name  of  the  latter  to  designate  a  re- 
gufauF  and  spontaneous  arrangement  of  the  molecules  of 
.  bodies ;  bu6  upon  farther  reflection  it  is  found  to  be  erro- 
neous.    In  fact,  glass  never  affeots  a  crystalline  form^ 
«itiMr«titl3  surface  or  in  its  fracture;  it  never  presents. 
'  izrystah^f  its  proper  substance,  such  as  are  remarked  in 
oertaii)., metals  when  properly  cooled;. and  if  crystals 
'  form  .%hen|fi»^V6s  in  tlie  mass  of  the  glass,  they  are  foreign 
»  iao ;^dbe  part^ which  is  still  vitrified;  they  may  be  con- 

-  aidffftFed^H^a^-etrogradestep  in  the  vitrification ;  and  this 

-  is  ^ftt:  I  propose  to  demonstrate  in  the  course  of  this> 
:  .iDeaoioit.'  '       ' 

To  begin  with  defining  the  vitreous  fusion ;,  1  must 
•idsstiilgliish'aiKl  separate  that  of  the  bodies  which  are  fu- 
.btUp  l»y ;tb^a^l^es  in  the  heat  of  our  furnaces,  such  as 
borax j    phosphoric  acid,   and  others.    Here,    the  con- 
r,  6Bntisati^cldovic  softens  and  fuses  substances  which,  after 
JcooUngt  J^aif>  the. transparency  and  other  physical  pro* 
perties  of  glass  which  every  one  knows. 
<^]'BA1  mi|£^.ex4mine  and  describe  the  fusion  which  the 
:vki£oxi$  efifnpp^i<U>j^9<^loyed  for  the  common  purposet 
of  life  are  made  to  undergo.    In  thi^J^tfer  cjise, .  the  vi- 
trification is  the  result  of  a  two-fold  phenomenon.     It  is 
not  merely  an  eflFect  of  the  accumulated  caloric ;  but  it  is 
also  produced  by  the  affinity  of  the  substances  which  en^ 
-"*<^  Ddd  2  '    ter 


Digitized  by  VjOOQ IC 


terinto.^ibe  pasture*  These  substances,  wbifib  tI^A4.49 
coxQ^nc^withi  and  to  penetrate  each  otber^vQiCJ^^^tbe 
J^ws.of  tb^ir.affinuies  from  tbe  mosnent  whi^  tbey  b^ns 
.b^^n  raised  to  4  sufficient  temperatnre.  It  i$  tbM^itbii^ 
!^y&p^\  .eartbs  becoq;^^  fused  fit  a  degree  of  )ffi^  in  r)^ 
each  of  them,  if  separ^e,  would  have  changed  it^gtfi$^^. 
(^^  Thus  tbe  ordiaarj  vitrification  is^. among., 4pbg[|Cfces 
^ff^r^ntt.  and  heterpgeneous,  tbe  result  of  ft  ii^pfj^t^ipp 
^effected  ^ by.  a  high  temperature  y  a^  result  w^bij^li  :p«Q|fiK^ 
a  cc«npound  perfectly  bomogeDOous^i, mom  9Kk^iilirii»' 
^^rent,^  elastic^  breaking  in  a  p^u^tjnfi^lVqfrQqli 
wbipb.is  derived  the  name  of  v</r4$j^/nHillaffioaiMidigr 
in  an  .eminent  degree  a  bad : conductor >^.c^I^iet^M)l^l^ 
jbriqity^.  s;u3(:e^tible  of.  being  softep^  bs]lv«ict!aiiple»ltMi^ 
ip^^qpr  to  t^at,  by  which  it  has  hem.>Cu3^^ftPd(&l£btii 
coming  in  it  pa^tey,  ductile^  ^p.   .     ^:     .  -;.  .i*ifi-  ^nsad 

J jThp  pi^Qtnenon during  whicbattil^se-pfifyfMyniei^ii 
j^jppw,  is  what  I  term  dmtr^cali^  :.5Jus2fSl|rcifiWft 
may  seem  at  first  an  extraordinary  onej^  but  it  urilbiKM 
^PpQ§r;tphe.perfectly  correct^      *    •     -.     ^r.^rt  :JOf.:< 

^.,Tb^,cIf^vitrjfication  has  already  bet&n«i|](mis^  ^sW'^ 
r4lM$(pie.n^ific.  men,;  come  have  eveu j^bsexf^^i^'^Atiidvff^ 
muu:k.^d;4iey  of  its  circunistane^  k^  m  aft  Vtt^^ 
ouwer  ^  fudl  da  not  know  that  tbfii?  bdAb^DippaUifiNsd 
upon  this  fact  a  series  of  inquiries  iMf^^j^  of;  :affi9M>K0dl 
clear  idea  of  it,  of  proving  tb^^  i^fisiiDDnji^edi^vqithlliM 
koQwu  properti^  of  all  natural  te^i§s>«a4  tiiaftit^itijwi^ 
the  product  of  a  crj^stallisi^^,.    oor.o  3  b  n-auh  \nsm  ool 

-  Reaumur  w^^  the  %^:Wh*fl^i(ffe«(]b*brte«WinesF(ie 
ciaJly^vbeu  it  is?ompp^^:ftCfliifer?fttg««r*bs3Df^tbmglw 
used  f Pr  hottles^  g>R^i;atlk  is^iflajgfet  2lMr|d«$:Qiii^|^^»{ili 
lose  its  Uansp£irer^,8^ti4,^b8T^^^^jp^pjl1^ 
t\r^Jf  ^9c«pied  fith,^lji$^i^^fgi^i^j^ 
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end  the  m&nhiHism'^lk^Ti?<:»^  ||'» 

marit/. '  TW»  fact  was  t&rt^^M  iVkt  iefli&htaii&n  ifglaSsjiiiii 
ft^:rre«titt  M^  forCiUiuiA  V*  Seda^fhittr.  'Nothing  cduTdlU) 
4}C^ttiMr'€akt}iated  <br  disgaising  tht  Xtxxt  theoi'y  t>f  the 
phonfdiMnon  tt)an  siioh^  a  denomihatiou.  .  .  >  ? 

-  T'te  tobott^fs  of  Bo^cd' Antic  upoii  th^  same  subject 'bad 
^ Mhereiid  iii'View  than  to  obtain  by  this  means  ii  j^bbd 
tpibiHsofpottei^y^  and  to  discovei"  cements,  by  the  aid  of 
nrldeh  Irti  ttigtit  l^ivehew  properties  to  this  body.  Thui, 
hy  dpplykig  tbi  errdneons  tenn  of  cementation  to  a  phei*. 
9«MiMloii*>vriuoh  jn  no  wise  depended  upon  the  action  of 
tto«lUl«tan6ei^  which  were  added  as  (lenient,  those  Who 
Wght  ht0»tttii{>t«4  i&  fellow  up  the  series  of  erperimehts 
idi%ady'^mad^>  n^ere  ted  a3tray«  The  consequence  ^as 
been,  that  Science  has  gained  nothing  iti  this  particular 
lineal  >Il«it|itii%r>  ^veral  have  equally  attempted  io'^e^ 
Mtti^^^ghiss^ 'told  bfiiihe  perceived  tothibg  mbre  tn 't'b^ 
iWMlItilt''-  :i  Ji^>^  .    -   ■.  •  ■•■'-•  '•'■'-■  V  ^ 

Since  then,  several  persons  bare  obserVed'ih'^U&'t^ii 
yft^^W^  bf  giving  tf^  to  crystallisations  i  btit  ihesb  W 
9ifvii^tiiln6V  nlimEfe  ^i^iccikirly  by  artists  prbibssibna}ljreth^ 
pl^^i^'  ift^  tbe  ^ficrp^intendance  of  gWs^manlifactoriesj; 
batJ^tt^Mtifamikhed  th^  consequezkxs  which  ought  to  have 
be(9S'^Uic^  from  th^tp.  The  directors  of  large  estk- 
btiibinontii;'!^^  rai^ly  leisure  to  dwell  iipbn  the  con-^ 
M»iq)latioi^^  small  effects  i;  they  are  obliged  t6  attiend  to 
too  vfkmy  things  at  pnce,  Hiese  remarks,  though  turi« 
o«|"in'tfai$liis^ve4  feio^iAed'^^^^  their  application, 
aodiH^ono  thdughtj  tii^  Wntt^red  to  publish,  thai  the 
#vy»^Iiia^W  of^'gl^te^^  fhr  ce^^  by  Keaumt^i 

'p»dbesfl^i'>#et^«8t&l^^to'eliiid^t  '    ■ 

vSii^  Jd&Mii  *  Hiill/'^^  hk'  e^^e^ellent  experiments  apbnf 
lVhiffjSS»!tt^8Mid  h^ly^^td-t^tedirl^  l^rbj^erty  oi  the^  stoneif 

^ .;  of 
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Z90  On  (he  Deviirijicdtiirit  tfXylass^  Jfr. 

rf  being  fusible  into  glass,  and  of  returning  ag^ain  to  the 
s^ate  of  stones,  accor3ing  to  ^he  clrcujoastanCes.**    '  " '' 

He  called  the  latter  phenomenon  a  devitrifleajSoh  j  b^ 
saw  that  it  was  the  eflfeit  of  a  precipitation,  ai^d  expTflindd 
it  in  a  satisfactory  and  correct  n^anher;  but  b^rigHdo 
iDucb  occupied  with  deducing  froni  thid  fsuct  dt'gClkntiti& 
in  favour  of  the  Vulcanian  geology,  he  neglecJied  fc^b^- 
iDg  up  what  this  phezK>mtnon  presented  of  Interesttci  the 
naturalist;  Tbis  is  the.  task  which  IhaVe  utidert^keti, 
and  I  shall,  In  this  memoir  upon  devitrificatiOTi,'^fe»^St 
the  result  of  my  first  researches*  ^  my  occupation  fur* 
nishes  me  with  the  means  of  employing  a  fire  of  extreme 
Tiolence,  and  continued  for  wJiole  years,  I  hare  bad-^e 
opportunity  to  see  what  not  every  one  is  in  a  conditioti^ 
to  observe.  The  facts  which  I  am  abodt  to  Record  in 
part  explain  theiiiselves ;  they  aj^e  a  ve^lt  of  the  It&ws  to 
which  all  bodies  are  subjected :  all  the  merit  of  die  ob^r* 
va'tion  consists  in^  having  seen  them  in^y^ubstances^iaavliit 
times,  iti  which  it  was  not  known  that  these  lawi  yi^tf^rCt^'- 
•  ided  irttti  effect.  >.;»:?   n? 

-  "THe  bottoms  ^  Che  ovens  in  Which  gbk^  is  meiMd  ^ge- 
nerally  exhibit  large  calrities,  hollowed  out  by- tftib^eetlbB 
iof  the '  fise  and  of  the-  corrosive  substances  Whic^-  fre* 
quendy  run  from  the  crucibles.  Thes^  cavities  become 
filled  with  a  species  of  glass  which  is  called  pkadit.  ^^TJbi» 
picadil  is  the  result  of  the  ashes  which  beconj<j  yjitn^d, 
pf  the  stones  of  the  oven  which  are  fused,  and  especially 
of  the  glass  which  falls  from  the  pots.  Care  is  taken  to 
draw  it  out  at  each  melting.  "NjVTien  the  oven  is  nearly 
worn  out,  the  cavities  are  become  so  large  that  tliey  can- 
i^ot  be  entirely  emptied,  and  a  quanu6y  of  picadil^  teniaiHS 
in  them.  When  the  fire  is  extinguished,  this'f>i(5a3il  3cbol$ 
extremely  slow,  being  su?rounded  with' somfe"fcubl6''fa- 
-   tho^s  of  masonry,,  which  itseJflias  been  petietrdtfeit  tvith 

-    caloric 
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caloric  for  the  space  of  a  jrcar  and  upwards.  I  had  al- 
ways remarked,  that  it  was  in  the  glass  of  these  bottbins 
p{  oveJis  that  I  found  crystallisations  throughout  the  mass 
]pf^rfj#tgl^^  which,  else  was  very  transparent  and  pure, 
l^bfi^  c^yi^taUisations,  which  were  always  pretty  regul^ 
and  .n^merplls,  excited  my  curiosity,  as  they  had  doiBe 
ti^9X>,ff{  several  glass- manufacturers  b^ore  me.  t  .col- 
l^t^  a  la^ge  quantity  of  them,  aud  c$trefu}ly  chose  those 
which  ^ci^-p  t^e  mo^  curious,  and  which  presented  tlie 
.pio^t^^xt^^ordinary  characters* 

'   '     f  O  BE  CONCLUDED  IN  OUR  NEXT* 

l,i^t  of  Patents  for  Inventions^  &c. 

(Continued  from  Page  31 2-)  • 

^^%l4mN.il£B?£N8TALL,    of  Doftcaster,  in  the  coupty  of 

-/¥ork,  MaohioerOiaher  and  Engineer;  for  improvements 

in  slivering  aud  preparing  hemp,  flax,  and  substitutes 

^r  hemp  and  flax,  previous  to  the  operation  of  spinaii^* 

•  DatcdFebniary  5,  1805. 

"^     WitLiAM  Hackwood  the  younger,  of  Shdton,  in  the 
'"'iounty  of  Stafibrd,  Potter  ;  for  a  method  of  making  win- 
^  dbws  and  lights  upoti  new  principles. 
*    Dated  February  5,  1805. 

'      John  Ball,  of  the  city  of  Norwich,  Engineer ;  for  a 
,  machine  for  thrashing  corn  and  pulse, 
""^pated  February  5,  1805. 

„..    JiVMEs  FuLLARTON,  Surgeon  in  the  Navy ;  for  a  div- 
r  ipg.*rinacbine  or  apparatus,  upon  an  improved  construe* 
/)tiw^,  applicable  to  various  useful  purposes. 
;.:P^fe4  February  5:,! 805. 

\     "  '  .'■■•■■'-  -Cttkis- 
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8f«  LiHof^a^aei. 

Christopher  Perkins^  of  Sto^k^n,  iad^  ecatity  of 
Durham^  Buit^ejf ;  tot^  m^fdhttJLrihsmAiaiig  com  iMid 
pttlie.    Dated  E^ebruaiy  5,  1805. 

Jamss  Rvak,  of  Doonane;  in  the  Qocen's  emtntyi 
Ireland,  Engineer  to  the  Undertakefs  of  the  Oitbd^Ct- 
imI;  f(pr  BUiidry  tooky  implements^  or  ap{iarati»  for  bor« 
-ing  the-earth  for  coal,  and  all  kinds  of  minerak  and  sub* 
terraneous  substances,  by  which  the  difierent  strata  may 

'  be  cut  otft  in  a  cheap  and  expeditious  mkilner,  in  com 
•r  criindersy  from  one  inch  to  twenty  incbearaudap^ 
waTds  iri'lengtb,  and  from  two  inches  to  tweoty  inchti 
an^  Upwards  in  diameter/  so  as  to  be  takeii  up  entire  at 
anj  depth  that  has  hitherto  been  bored ;  by  wkkSb  Hot 
ooly  the  quality  of  such  minerals  and  substances,  but  Ibo 
the  declination  or  dip  of  the  strata,  c^  be  ascertaiaed 
beybn  J  a  p'ossibl^ty  of  mistake, ; .  an(|.  whicb  tools^  iiaplo* 
tnehts;  (fr  apparatus,  are  also  advantageously  appHcibte 
to  the  purpose  of  sinking  for  wells,  and  giving  vent  ts 
subterra^neous  water  in  bogs,  aa:)d  draining  mines  and 
grounds,  and  ventilating. pits  and  other , beneficial  pur^ 
poses.     Dated  February  12,  1805. 

CkARLBs  Cor,  of  the  parish  of  St.  Mary  Whkecbapel, 

.  in  tiie  county  of  Middlesex,  !Baker ;  for  a. flue  upon  an 
improved  construction, ;, applicable    to  the   beating  of 
oven«,  or  any  other  thing  that  requiras  an  unif^m  heat 
Dated  February  12,  1805. 

WiLtiAM  Martih,  of  Houghton  Pans,  in  die  ceteiity 
of  Northumberland,  Rope-maker^  for  a  mtideiof  fastei^g 
shoes  to  the  fec^t  of  men,  women y  and  children, 
pated  February  19,  1805.  , 

G|:oRCE  Doop,  of  Great  Ormohd-street,  in  the  co^^ 
of  Af^dlesex,  Engineer ;  for  improvements  cm  tbe  Royd 
Yor£  gun-.Ipck^  other  gun-loctttf,  «rd  die  locks  of  all  \t^ 
aciigtion  qC ;fire-a5ms*-^Pated  Febr^  l$05. 
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!:;;;;  AGRICULTURE,     ^ ;:!t 

-■■<..:v.;  hit    •y,fi.:r7^     ■■       ■■   ,  ■■>'   ,      ^'    ..,  ^  i,   ■;■<?  l^'^  vfr<f^..:, 
N«H«KXV'I.'        SECOND  SERIES.  May  180|,,.; 

-     g  ;  .U\:v  ■:,.    ■^4.^-^.— ^^.'  ..  ..r-.  — /-,j ^-:i^-^.   "■'  ■*■■   ■-  .*■■•:  ';  .     '    g,-!'-*-* 

^pse^icAiofi  ^fthe  Pafent  granted  to  Jami^s  Bai^R£xt>  ^  :> 
Sf^rmi  Wdderiy  in  the:County  of  Esse^Vj  Smith  and  Irm-^  n 
Kn/mger ;  Jot  rni  Imprwoneyxt  in  the  ConstruciiQn  .^:  j 
MdtKUnSj  io  as  to  prevent  Duintigt  by  Fire,  (tjUL  <a  ^ 
SftmFueiin  the  drying  of  Malt.  -  ,    • 

Dated  January  29,  1805.  .   •     ? 

.  With  a  Plate.  "     ' 

X  O  all  to  whom  these  presents  shall  cbQie,  &C* 
Now  KNOW  YE,  that  in  compliance  with  tl)e  said  proyiso^ 
in  the  said  letters  patent  contained,  I  the  said  Jaxnel 
Barrett  do  hereby  declare  that  my  said  invention  is  do* 
scribed,  and  ascertained  in  tnanner  and  form  followitig  ; 
reference  being  made  \q  the  drawings  hereunto  annexed  j 
that  is  to  say :  My  improy^nient  consists  in  building' 
kilns^  agreeably  to  the  drawings^  varying  their  sbape^ 
height,  and  size,  as  circuntstances  may  dictate,  so  as  to, 
increase  the  draught,  which  I  introduce  sometio^s  under 
arid  sometimes  over  the  mf:^  or  furnace  of  the  kiln  a» 
wdtl  as  by  the.  si(lei$ ;  and  I  generally  biiild  the  kilns  at 
Itast'tfn  feet  biglier  than  is  ih^vtn  in  the  drawing.  1  ^^ 
y-ou  Iji^I. — Second  SsivmS' .  K^e  ti:oduc« 
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tro^uce  into  the  barrel  or  cbimneyr  of  .t)>^.  j£J|)p,;^n[  a^pipa^ 
ratus  made  o?  iron,  or  otbei^  fit  wateri^,  wjiicb  I;4ep?* 
minate  an  extinguisher,  as  by  its  being  closed  it^w^lo- 
tally  stop  the  draught  bf  the?  kilp,  and  thereby  eflEejctj^lly 
prevent  fire  from  communicating  to  the  cowl  if^nftade 
of  W96d,  a-S";  at  present,  JDUt  wh\ch  1  con^truc^  ^Jf/iron, 
or  other  lit  metal ^  and  of  a  peculiar  construe ticna,  with- 
out ribs,  or  any  wood-work  whatever ;  and  when  circum- 
stanqes  permit,  I  recommend  that  the  internal  wii^do^s 
and  doors  in  the  kiln  over  the  wire  and  their  frames  be 
made  of  ivon.  instead  of  wood,  as  it  is  not  subject  as.;w0Qd 
t^^shrink,  swell,  nor  warp,  by  which  means  the  cotdfih 
ierhil  air  wilibe  kept  out,  and  the  draught  of  tt^ekilu 
mipi^oved.  I  construct  or  build  the  walls  of  ths  jl^ilii.  Jio|^ 
low  or  double,  so  as  to  leave  a  space  bi^tween  t}iep|. .  I 
ibiso  apply>  aecording  to  circu^iistancesy  as,  afteirw^^^  is 
ftilly •  e3(pkined,  apertures,  channels,  flues,,  daii^itpf^ 
valves,  expellers,  dischai^ers,  registers.  Ice*  SJ^^rfic 
drying  of  pale  malt  J  make  us^  of  ^.H^yeable  fB|r^^efi>r 
3tove,  of  a  peculiar  construction,  which  maj  l^^i;^ 
with  but  little  alteration  of  the  kiln  either  for  dryy^  p^^I^ 
or  brown  malt;  and  by  means  of  ^n  ^d|[)i,tion^  cjcm^ 
trivapce,  ^1^  hereinafter  described,  it  will  bu^ja  wit^^4r 
^^ntjige  Newcastle  or  pit-coal,  withqut  the  p*'^vi(^u^,jjrf^ 
pai'atiw  of  being  burnt  into  ijoke,  ia  Q}vx^)fm^fij^^ 
wher^  Wei?!?,  cpal  or  cinders  cannot.,^  pj'^o^W<lvh4^ 
cqiwi^*:^  ^^  flame  and  beat  f rofn  tbe^  furoac^  .thrjD^gl;!^^^ 
jjaalt  wh^er^ver  rrequii;ec|,  without  inape^ient  f^oxH^^.jj^ijd 
>v;hen  blowing  bard  froi».  f  Uhje»:  (J^art^jp,  ->ajhji?b.4^frfiffft" 
plish^Uy  mo^fl«  of  wtuijl  tgrajt  (iijejQt^rs^  ^o^i^^^ij^f^ 
explained.    ....  ,  ^..;.  ^^  ,,,.    ..,  ,,;.  .  ,.^  ./  .;  .,,  „ 

^,  Having,  ascertained  ©^^ps^^^.^^St  B^i^iM^?:  iS^  MM' 

prqvej^ent  in  ti>e  con^lwtion.qf^i^aJl^.jk^^ 

mu^  da^ag£  l^y . fiue,  a^^d.  tg  :|i^v^  fu^  ifk,^,  drppg ^ 
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sr>  as  to  prevent  Damage  ay  JFSrej  and  to  save  Fuel.  ^5 

^idlti  I  sbdll  proceed  to  describe  particularly  the  manner 
itl  Wfiich  the' sa tee  is  t?6' be  performed,  '^ith  reference  to 
the  clra#irtgs  heretlntb  ahnexed. 

A,*  Fig.  J,  t Plate  XVllL)  is ^n  elevation  of  one  side 
=^  iV  Yti3.lt  kiln,  next'  to  the  kiln-bouse,  constructed  aic- 
<5drdiiig  to  my  improveihent. 
-  BB  B  B  B,  itori  plate  and  frame,  with  grooves  in  the 
s^me  for  t1>e  iron  doors  C  C  to  slide  up  and  down  in, 

C  C,  iron  doors,  which  slide  over  the  apertures' F,  to 
ddnfiit  more  or  less  atmospheric  air  to  circulate  round  the 
Aihi&ce,  neck,  or  receiver  D  of  the  kiln,  by  means^ 
•\¥hich  the  air  becomes  rarefied,  and  afterwards  enters  tKe 
^hdn'tlfels  on  the  fight  and  left  (shewn  on  one  side  &y  the 
tettfei^  S;  artd  L),  Vhich  conduct  it  to,  and  discharges  it 
kt,  ^e  apertures  a  b  and  c,  shewn  in  Fig.  3,  which  is  a 
^eoifitetfl^al  view  and  section,  and  also  in  Fig,  4,  whick 
ik'iiMetiori  bf  the  end  of  the  kiln  next  the  furnace,  it  is 
^ichiarged  either  under  or  over  the  wire,  tile,  hair  cloth^ 
451:  tMift'  fto^*  6n  virhich  the  malt  is  dried,  in  <^rdier  to  dis- 
■^rse  Uiid  carry  6^  the  vast  quantity  of  steam  which  al- 
^VaJTS-arises  in  the  process  of  drying  malt ;  arid  it  theki 
may  be  conducted  by  means  of  the  registers  E^  shewn  in 
l^igs.'t' and  ^,  which  move  on  a  pivot,  either  entirely 
civer  bi*  under,  or  partly,  in  either  channel,  as  tl.»e 
-pi'Secs^  may  recjuire,  which  will  be  found  particularly 
^dvintagdous  in  -the  process  of  drying  pale  malt..  G 
'«hfeWa  hdlf  of  the  iron  slide  door  at  the  mouth  of  the  fur- 
iikdie  f'^hlch  door  is  for  thfe  purpose  of  regulating  tbp 
•idfriis^ibti  6f  Oold  air  tb  the  fire,  and  to  prevent  it  rushing 
f6i^^iMy'i1l,  as  is  iBe  case  in  kilns  now  in  common  usei, 
which  materially  increases  the  ^consumption  of  fuel.  Thjs 
dboif  Is  <^6nneCte3  t6  the  brfbrie-mentioned  doors  C,  C,  by 
irieanibiF  Hie  cfhainslll  and  pullies  HH,  so  that  byj^ 
isingf^' ktid^i^a^  j]xbi:io^  <^  the  balance  handle  M^  shewn 

Ee«.2  .     in 
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396  .      ^  ^t^frnfirlmprmv^  MMathNilnSy^ 

juno^ivefy.  'to  adooU  9k  into  ilmrapertima  E^  .aanbaanixKle 
the  air  from  the  mouth  D  of  the  kihi,  theyibehrg^^ocieen- 
triye4  wd:.94^a»tleil  tba^  no.moreiatpkexGhided.^  the 
furiiaee  (han  U  admitted  at  ,thet'>.perturesjmdxlia»i0eIs 
rp.uqd  the  jkiln  a^d  sides  thexeof ;  that  \^  tQ  3a^y^:.ar^jOtttch 
air  is  excluded  from  one  place.  a&  is  at Hthe.sfl^seiliolfi  ad- 
mitted at  the  other,  which  tends  T^ry.tnfMl^if i ally  &  the 
^ving  of.  fuel,  and  carrying  off  the  :Sit^m.  a>'i«ing  ■'from 
^  the  malt.  It  also  affords  ti)e  advantage, of  iDore^iiig:\or 
(Jcicreasing  the  draught  at  pleasur^^  t^  the  grea^e^  iuii^fity, 
and  consequently  permits  the  workman  tf>:tfmi\mi^his 
drying  in  all  weathers  with  ease  aud  safety,  wWcll can- 
not be  done  in  kilns  on  the  old  cojastruotiun,  on  mf  aunt 
pf.d^i)ger  from  fire*  N  tli^  iro^.hprsp  otjt  ^hiolrLthe 
fu?4  is  ponsumed  while  drying  brown  n^alt«:   ;.  ..}  .  o  :i: 

For  the  purpose  of  ventilating   th^   kilft^^siiiidicrfik)- 

.dcripg  it,  healthful  and   conjfortable  ior  dje!iw^<Klaifcn 

whilo.thj^y  are  turning,  taking  off,  or  paUtidg fon^qthe 

_^a|t,;J  makjB  doors  to  be  ope^dj  p^caswnaWjtibiiLitot 

.  ^v^^tj^er.  imp  th^  channels  K  a«d.  t,  ]).ut^iMii:ib©  jii»i^- 

.  ing^.on^.dopT  i^  only  shew Pj  as  at  Q,  -the  otl^r;  s^de  ^. 

.bitting  the  pbs^nnels  KL  heforiB  ui^ntiojijcd*  > By.  this 

i^eafls  th^r  rarefied  air  is  kept^.  in  reserve  in;tlit^i^r.l«)x 

vnd^,  in  the  ^r  chamber  over>  9S)(l  m  thejfe^  r^uod, 

ibp  fiirng^e,  aqd  again  makes  i|s  pi:ogre§s-<?ft;^hotlin^the 

paid  doof.  .        ^-      i:  -.,«;.    ?rj..:  n 

P  P  s^re  two  entrances  by  dmH^  wopdeii-d^fl^s  Read- 
ing round  th?  undiJfside  Pf:;tfe0hbcnph§^i;Q^.iin  JF^g,^, 
by  which  i^aeans  the  neutral n%irifi^nt^ipe4jtb^tfan.-4:ep!^^ 
the  damps 'which  otherwise  ,ip-  th^;  }§Ui^;.ii(yw  in  caq^mon 
use,  with  soljdbenphingis,.  J4  UBfm^pMj  /«bK)rfJed.  hy 
the  heat  of  the  fjre^  aniwlHy^hj^^^nsjaiju^ptJiy  ipc^asfi^^a 
wjucb  gre^^rwa^^  of  f ftfA  t^m^,  is>a]^§ftl*^ly  n§^es^^yji .  I 

therefor^i 
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:  cbmnrenckain  arah  «]f^3rdfae^to  lie  t)ai]&tril<ltc$^lttid^^4[Ihe 

•asbopif  floon  •         ■  -i^'  ^   *  V"^  -^  ::%«^'r!  j-':  :rr -z  ~':.  c^' r  ' 
'^{^  fi,  oi^step.ladder  or*:$tadraiase:  dtid  kn^ngyieadiftg^^to 

-  .dKccbttiinceS/whkb'opensiiito  the  kiln.  Iii^$Vg.*^is 
4rtiiewi>a.8ight-bole>  fo.View  the ^ -progress  €tf^fedryl?ij 
'-wikhoat* opening  the  door*  .    . .     .:     .: -^.i: 

V  '  T  the  barrel  or  chimney  over  the  kilh.    '   '  '^  ^^r.rrr 

•  V  -the  cross  bearing  beam  on  whicih  the  ^(iivl'XI  %HSJi 

rs  ^nade  of  iron  or  other  fit  metal^  ^itho^it  ribd^-br^dhy 

,7ppood-wot*k  whatsJo^ver)  turns,  with  its  spindfe  W, '  whibh 

is  alsrv  made  of  iron  or  other  fit  material.      • .    -     "  -^'"-^ 

7«  -Y  i$  the  apparatus 'Mrhich  I  denominate  tbe^xtinguisher, 

to  prevent  damage  by  fire.     It  may  be  matfe'of  W<>oa, 

but  .more  poperiy  of  iron  or  other  metal.-  Iri$s«ydo^i- 

trived  that  by  pulling  the  wire  or  chain  pending'  t?*«fe- 

-fronlir'dDWiithe  side  pf  the  kiln,  and  atiaclled'to  tU^^Jian- 

i  dteiZ),"it^-will  either  partially  or  completely  el6se;'-;af-^e 

'  Option  pf  die  workman^  the  barrel  or  chimney  of'tlie  ki!h, 

'  aiidi:efieciuatly  stop  or  regulate  the  draught ;  a^d<if'ffie 

-  :^t^  df' thl^in  be  .continued  from  the  said  handle  'Z'd6i^ii 
•CO  the  fire-side,  the  workman  may  in  windy  wedifieB'^be 
retiabted  toregoJate  tbe  draught  and  carVe^y  l%if  *8ttFkt 

hJs  pleastu^  with  the  ^eatest  ease,  and  exttn^uSsh 'We 

Jmttlt,  if  on  fire;  without  tbe  necessity  of  a^etnlirig  th6  iWp 

•ladjier  or  stair  cas^  for  that  purpose^  ai  he  cAn  by  ^iat 

means  close  the  extinguisher,    which  will  imrhbdiktfefy 

'Atop  i;he  draught  of'iair  that  feeds  the  flames,  ind  of 

coii»rie'*he' Href  is  silfftkAted   tind  extinguished  By -the 

•ifi|«ik6>arising^therofroiii,iand  danrtot  do  atiy  farther  dL 

mttg^;    The  w^ffcrhit«5^mtty'>thfei^foi*e,'  By^  mearts^  of 'tile 

yM^m&  Z^and't^;  bato*^b  fendfe'  1^  'Bdfor^'  tri^n^ioried, 

i-rfee«ilate^tlieV65ltingtflftfe^t*i  A^rttf  i^dii  sITHe  ^^iohs^sd*  aS  fo 

w..:v;'ijj  '  fierce, 
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flferce,  ^  ttiay  bfese  «u}t  his  |jtirp6sd,  With  the  satti^  ms, 
tb^t  St  tttiilet  f^gulates  his  biake  t^hen  grirtding  cofti,    ' 

Fig.  2  shews  the  "elevation  of  the' front  of  the'  kihi,^1i 
the  moveable  furnace  irt  the  ft^i  ft,  ds  used  in  dryifrg  pale 
ihalt.^  The  Ittitts  r^feJr  tb  siftiilar  p5ift§  AS  d^^etlbetl  tiii- 
der  the  toii^  l^ttfers  in  Fig,  l.  .     •  v 

Fig.  3,  geometrical  view  and  fe^ctibn  <tf  th*  kilA,  dfj*- 
ing-floor,  bencbirtgs,  hurdle,  sp&fk  pldtfe  rtr  defenflef,' 
ind  A  sfetion  of  the  n6c;k  of  the  kilti,  shi^^ittg  th^  fliies 
atid  channels  which  convey  the  ^xtfertial  air,  after  Kfelng 
tarefted  eithet-  undet  oi-  over  th6  kihi,  by  itithxi&  of  jSpeis, 
flues,  or  hoUow  tvalis,  as  eJcpressetJ  iii  Fig.  1.  * 

a,  &c.  are  apertuffeS  from  the  walls,  whibfr  are  dotible 
tJV  hollo\v,  for  conveying  the  rarefied  air  ov^  Che  thdStf 
in  order  to  dispel  bt*  c4rry  off  the  steam  aridin^  thei^brh 
while  drying.  These  aperture^  are  closed  next  the  kiln 
With  open  kiln- Wire  in  order  to  keep  dut  vermis. 

i,  &c.  arfe  apertures  for  the  same  purpose,  but  c6riVfif- 
ing  rarefied  air  under  and  through  the  tn^lt  tVllite  dryiA^. 

c  shews  ofte  of  the  apertures  6r  pipes  uAder  i^d  oVfer, 
Aftd  by  the  sides  of  th6  neck  of  the  kiln,  fbt  t^ijiialfejlng 
the  flaihe  under  thd  spark  plate*  -  3  ^ 

rf,  &c.  cylindrical  iron  pipes,  tb  ^bidh  i«  fJi^  tfe^i- 
tal  tube  Fig.  12,  t^rlien  it  is  intended  to  dry  palfel  MIt. ' 

fe  th^battdie  of  the  register,  d^scrib^  brfore  in  Y^.  i. 

£r,  brick  partition  between  the  flues  adjt)inm^  fbt&  ^^efe 

/  the  top  of  the  neck  over  the  furnace;  fouWl 'littch 
the  attnospheric  ait  reVok^,  ^nd  feebbriife^rar^lSAa;"  '' 

B  section  6f  the  ii^oA  ftame  atid  j^idtttg  d^tW^^Yfted 
ki  Figs.  1  and  2,  ^hich  are  riloved  tip  or  tldUn'^fiy  Hit 
!>lilaftt56  hatldle  M,  t<rith  it^  ^alft  jand*  BAfeiai&'^ripfe 
placed  immediately  over  the  workman's  head,  di"  stt;  kftjj^ 
oth'er  part  tv here  most  convenient,' by  vi/1lll:R  lie ^j^' re- 
gul^e  iim  fire  ip  tb^  gre^lefet  J>6Sglbl^  t&^iy:'^  i  i^^*  ^ 

Qnijutral 
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PP,   ..    ^  ...........        •  .     .  ..^        .   - 

. -f  ^  the  tQp  side  of  the,|;aW  l^WCbwg^ 
r,\fi.hj^  walls  pf  tb^  ^b-pi^r 

;  i%]i^^\t^j  tile,  or  hair  ^lotb,  pp  i^irhichtbeiniaU  U  drtndk:  r 
4:  iroo  hurdle  under  the  s^id  wire,,  tile,  or  hw  ^feb^ 
w}iich  \ra$  i^igin^ly  iA¥ente4  by  ipy  &ther^  wboy  iii  Ibe 
year  1773  fixed  one  up  in  a  kiln  belonging  :tQ  the  late 
^Ir«  Jabez  Wyfitt,  QQinnaqn  brewer  iq  S^jSroD  Waki<»n^ 
ig}]^^  it  no^  remains  uoaltered,  umvei^Uy^  acknowt-i; 
V^dg^  by  ^M^ry  ntfalts^or  ^)^  b^  a  grea^  in)proveii(i«ntt» 
the  economy  of  fuel,  and  in  expediting  t\m  pvocaas,  pwr«: 
ticftl^fly  ijfii  highrdri^d,  Qr  con^iBonly  called  brown '^o^ 
pqrtfr  m^lt. 

;  /  id^e  4fparfc  pl^t^  pr  ikfewd^r. 

r  9^^  th?  w^IJs  of  tjie  kiln*  .:.  . 

Fig.  4  section  of  the-  farther  end  of  the  kila  oppoiit^ 
tljf^  fwrnao^,.  '  / 

,  jld.4  ftjrpip^s,  - 

^sfiivv  section  of  the  walls  of  the  kiln.  :  ,    ^ 

^,. it4 .>Y^ll5  rf  tb^^aib^pit.  '^   . 

^^  the  benching.  .     .         :   * 

.  r,K4£,  ^t\-^  clw4twte  for  wr  expUiTwd  in  Fig.  I.         V 
<?  q  Jftpq^  of  tto  i«h^j)it-.  ^     t    . 

:.  ?i<^i  *grw^d  pl^u  of  tl^  tite,  l^^w.  5»w>a»e4  tO'b* 

7w  vi^rkm  m  plan  of  fche  walls  of  the  kiln. 

p.  P  plan  of  ^  <f^]^9^ni»9  of  lbs  dcH)M»  dspwi  d^sotibeii 

,.  ^  ^.  z  rr  two 
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rr  two  doors,  ivhi^h  I  call  directors,  placed  on  each 
side,  at  the  farther  end  of  the  neck,  to  be  niade  of  cast- 
iron,  or  other  fit  metal  I  or  of  earth  made  into  the  con- 
fti^tency  of  brick  or  fire-stone.  They  are  moveable  at 
]>Ieasare,  for  equalizing  the  flame  arising  from  wood  in 
drying  brown  malt.  In  kilns  on  the  old  construction 
this  object  cannot  be  attained  by  any  skill  or  labour  of 
the  workman. 

Figs.  6,7,8,9910,  exhibit  the  apparatus  of  which  I 
bave  before  spoken,  called  the  extinguisher,  separated 
fcom  the  barrel  or  chimney  of  the  kiln,  that  it  may  be 
mure  clearly  understood. 

Fig.  6  shews  the  top  of  the  extinguisher  when  closed, 

made  with  two  semi-circular  plates  of  iron,  but  I  hare 

found  by  experience  that  it  is  best  to  construct  them  in 

,  quadrants,  as  in  Fig.  7,  also*  in  Fig.  9,  which  is  slievn 

<^en. 

Figs.  8,  9,  and  10,  shew  the  extinguisher  open,  when 
the  kiln  is  at  work,  to  permit  the  steam  and  smoke  to  pass 
through. 

a  in  all  these  figures  denotes  a  circular  iron  frame,  in 
which  the  iron  plates  b  hang. 

Note.  I  do  not  mean  to  confine  myself  to  the  precise 
forms  here  described,  as  the  extinguisher  may  be  con- 
structed of  various  shapes,  and  fixed  in  other  situations 
above  the  malt,  according  as  circumstances  may  suggest, 
my  invention  consisting  in  the  application  of  the  appa- 
ratus. 

If  the  extinguisber  be  closed  when  the  kiln  is  not  in 
use,  it  will  protect  the  kiln  wire  or  hair  cloth  from  da- 
mage by  the  weather  or  soil  from  b>rds.     / 

When  the  kiln  is  loaded  with  pale  malt,  if  the  extin- 
guisher be  constructed  in  quadrants,  it  should  at  the 
commencement  of  the  operation  be  nearly  closed  by  the 

bafldle 
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^d  as  to  preoent  Dmrutge  if  JFVre,  4nd  to  Mtv  Fuel    ioi 

handle  Z,  and  it  will  tlieii  rcMmUe  the  flyers  of  a  smoke^ 
jack^  and  will  not  only  exclude  the  vast  quantity  of  coid 
atmospheric  air^  which  otherwise  unavoidably  enters  the 
kihi  at  the  top  of  the  barrel  or  chimney,  and  condenses 
the  vapour  which  arises  from  the  malt^  and  thereby  keeps 
the  surface  thereof  in  a  chilled  state  (even  to  the  injury 
of  the  mah),  as  the  heat  which  should  be  gentle  cannot 
immediately  penetrate  to  the  surface^  particularly  if 
loaded  thick;  but  assists  greatly  to  the  generation  of  heat» 
so  that  a  very  small  fire  in  my  newly-invented  furnace 
hereinafter  to  be  described  will  in  a  very  little  time  len* 
der  the  malt  as  hot  at  top  as  at  the  bottom ;  the  whole  of 
the  malt  will  therefore  ke  in  a  complete  state  of  vegeta^ 
tion,  which  contributes  very  much  to  its  tenderness  and 
fiavodn  The  steam  or  vapour  also  becomes  lighter,  and 
consequently  passes  off  quicker  than  in  kilns  witibout  this 
apparatus.  As  the  rtesun  increases,  the  estingfuisher  is 
to  be  gradually  opened  and  closed  in  the  same  way  as  the 
tteam  or  vapour  subsides,  so  that  no  heat  escapes  without 
doing  its  office. 

Figs.  1 1  exhibits,  in  perspective  and  geometrically,  taf 
fiewly-invented  moveable  stov^  or  furnace  for  drying  pale 
malt  or  amber  where  Welch  coal  or  cinders  are  used*  It 
runt  on  four  wheels  or  rollers,  and  may  be  set  in  a  kiln 
eitber  for  drying  brown  or  pale  malt  with  but  little  alte* 
ration,  as  hereinafter  described. 

It  may  be  regulated  by  the  ash-pit  register  A,^  so  that 
in  all  weatliers  a  due  sufficiency  of  air  may  be  admitted  to 
keep  the  process  of  drying  in  the  most  regular  manner^ 
which  in  the  present  constructed  kilns  cannot  be  accom* 
plisbed  from  the  various  changes  of  weather,  as  a  high 
wind  cften  consumes  the  fire  rapidly  in  the  absence  of 
the  workmen,  who,  on  their  return,  frequently  find  the 
fire  extinct,  and  the  process  of  drying  ceased,  whkk 

Vol,  VI.— Second  Series.  F  f  f  tends 
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tends' to  injure  the  maitTboiih  in  halh  ^TA>:fy^PtV^r  By 
cleans  of  the  doubfe  door  HB  toilbe  furnace^  ibeb^is 
^  conflfied  as  that  considerably  less  fuel, mil  b^  required 
than  is  consumed  in  fnrmoes  noir  in  jsse,  is^'hieh.  I  have 
adceiiained  by  experience  to  be  a  saving  of  one^tbiirdft  I 
'am  indebted  to  his  excellency  Count RiMnforc}.  for  this 
invention,  which  he  has  described  in  liis  l^ssaf «j^  from 
Avlticb  1  have  acquirexl  much  information^  Coattguous  to 
tbe.^duUle  door  BB  I  have  added  another- door  £,iabova 
thefurhjtce,  which  completely,  closes- the  whole  of  the 
^  fiirtiaee,  so  that  no  heat  can  poBsihiy  escape  ;  and  as  I  am 
confident  thkt  the  prooess  of  drying,-  to  be  oarcied  on 
Httth  advanCage,  depends  on  a  juriiGtous  oiattagemi^t  of 
the  air  and  heat,  it  will  be  found  that  this  i^oof '^9  in 
eonjunction'  with  the  slides.  C  C, .  described  in  ¥%.;  i  >  and 
the  apertures  FF,  through  irbich. the.attnoefjb^G.air 
pnsses,  will  become  rarefied,  condacted^  and  disi^hti^ged 
as  before  described.  With  the  same  motion  tbafclh^dkwn 
C  C,  Fig^.  1 ,  are  opened  or  slid,  up,  the  door:  G  if>)  tb« 
same  fignre  will  slide  down«upon  the.  frames  Qf>|h<^fdo«ble 
^o^rs  in  Fig.  II,  and  by  this  noeans  wiil.fo»ni  a.c^'e 
door  with  £  alternately,  and  entirely  pff9veiit»t^eefieap« 
of  the  radiant  beat. 

It  sometimes  happens  that  there  is  a.  £Eii]aFe  in;  tbe^np- 
ply  of  Welch  coals  and  cinders,  on  iviiich  acco^unt  I  bare 
added  a  contrivance  to  this  nK>veab)e  futuaee^T^.  acde^ 
thtM;  Ne\rcast]e  or^ottiei*  pit-coal  may  be.  «i$e<l.  wijfcjb^  the 
previous  preparation  of  being  J>u;iit  iatp  <(9feB*„.tTJiisI 
effect  by  means  of  tbe.regKjteirF,  which. xjlosep  t^^Jfthet 
-etid  of  the  neck  of  thei  kiln,  and.  pr^ye^tt^  t^  mo^^ 
atifiing  from  pit  coals  i^is»iiug,io>to.  the.  HilRy^^winipbis 
ttcoompKsbed  by  the  sfjreAir  aiwl  roller.  G,  Mifh  its^ winch 
'H;  at  the  front i  of  the  faroftc^,.)?^  that  ^n  tl^s^cfse.  both 
itndspf  thif  JKJCfk  arC'eflfectually  t^topp^dj,aqd»tlia^oke 
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•^«isse^'tbi*dtigh  the^t(»]f)  of  tftorihfjckibjrtneansiof  the  iron 
'  pip^Ij'  Fig. 'fSj  roMntlr'tvHitt '»  b  sfM^al'.tttbe,  to  receive 
t'Rfe'feir'  which  etiteh  thib  afp/erttiireMF^.  in -Fig.  1-,  and  its  air 
chaiAWi** ;  ■  and  by  itsTevolviog-aotthcJ^.the  said  pipe  so 
imit^iately  incotttact/it  becomes  sufficiently  heated  to 
'  cHfedtUhe  bpefatitoy  and' the  smoke  bieconiies  sp  chilled 
thik  ^ba.t'  heat  remaint  in  t^  yiipes  exhausts  itself  lin  its 
passage'tbrough  a  pipe  for  that  purpose  under  the  .wire, 
ahd'enypties  itsetf-into  tbe-  communications-pipe  Fig.  IS^ 
plated  within  side  of  the  barrel  of  the  kUn,  with  a  Qon- 
juhctive  movement  of  ihc  valve  a,  <x  damper  b,  tp>t{ie 
ash^t  register  A.        > 

'  Nttt^.   I '  apprehfend.  that  this  lapt-descrihed  invention 
••will  ^e  found  of  grieat  utility  as  an  addition  ta  the  cook- 
ing bppairatu^  <>n  the  economical  principles  recommended 
by'Gbtffit  RtHnford,  and  may  also  be  applied  with  adyaii- 
tag^' in  mfatt^faCtories,  or  other  places  where  boilers. or 
st<yV6(i<lim  used,    if  think  proper  also  to  observe^  that  aU 
^  tholigh' r  haye  in  this  specification  only  spoken  of  the 
^  di:ying  bf'malt,  it  must  be  evident  to  every  one,  that  ya- 
'  tkfxis  6thelr  commodities  may  be  dried  with  advantage  in 
'  fcihiid  I9flect^  according  to  my  improvement. 

In  drying  of  brown  malt  it  is  the  particuJar  mtereest  of 
'  tbb 'liialjfter,  and  the  merit  of  the  workman,  to  obtain  as 
Hiixiti  S'rtfcrease  iti  bulk  as  possible,  which  is  principally 
kcfeomplife'he'd  by-  the  •  process  of  drying ;  and  it  is  the 
cohimonMbservatibn  among  workmen,  that  ihey  could 
idiy  tFiettfAk  higher  and  larger  if  it  could  "be  protected 
fWhni  tWe  risk  of  taking'fire,  and  the  danger  which  the 
'^^rtHciWah  himself  encounters  iw  his  endeavours  to  extin- 
giri^''thfe''Bre"wh^ever  it-  happens,  which  is  very  fre- 
Vjfuent!'  ^In  this  tVymg 'situation  lie  is  in  imminent  danger 
i^P  btsrng  burnt,  or  suflbcated  to  death,  and  his  endea- 
tei^i  are  ofteivfrustrAted.  Th^  it  is  in  all  malting  towns 
--''  Fff?  where 
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t(i^  4fMM(fKIF.#{^  inooaveoiQiKm)  ^  iB09t  e&cliiaUj 

pow^;^  (ir,fi^Fe0yt^p  QvUt  to  My  extreme:  ofhtaAsfamit 
of  .afitiiajl  ilji§M»  .wMob  i^.  tbe  gwxi  ^iii&fntm^  m  th0 
pirpcj^  of^flrying  brow»  malt.  u^. 

r,4  Tbe.^2(tu^uUb^^  di(]e  doQr$».  wd  cb^imeUj  W^^  <^ 
9ily  )f^  «d4ed  |^j^i]§s, already  QCMis|ruoted«      i, 
.ijji^yri$9^ss  whereof,  &c,   '  .^    . 


Spec^catim  of  fhe  Patent  grantH  to  Jamjbs  Fu«fi|^fii«>V^ 
/Metis ^  in.  the  CaunQ/ of  Soiners^t^  Jrpnrnif^i}Vffyc(u^^ ; 
for  impjro^ocd  Methods  of  working  JVater  JVheelsj  raising 
.of  WatgTy  find  in  «  great  Measure,  prei^^ntingr  Wifi^' 

.   tVhe^isfrgm  king  Jlooded,  ami  oilier  useftii  Pjwjsgsft^f.  i 

.;j.  ,  P^t^  June  Hy  1805*    -        ^^«     3^^>^ 

'-'-     -  With  a  Plate;-      ^  ^  ^  y^^^^-^^^'' 

Q  aJI  to  whom  these  preaeidB  fihaV  ionme^'^joe, 

|>Tow,KKow  YJI2  ^tiii^ompUaQCd  with  thasap4c|p^^ 
{ ,\k(^  ^19^  Jf^paea  FusseU  4o  berel^^  4e<daceMi]^  siidrftd- 
i^l^ntioatq  be  as  described  in  the.&ilovfii»g<  spcK^ficbtife 
^nd  dr2^wing3  ^ni^xed,  with  tb^  nrf^neaceailh^MtJbr.';^^^ 
^  to  s||y:'Fig.  l,(PJa«e  XIX»}/ia  »  sMe^ieSf  .^tho 
J|Q)proved  metii>pd  of  working  wat^^wJiipejii;  1  jA  JbhelAEeiter 
whi^  B  two  9r%pl95,  .t<^ . ifetuf n ,  tj^e  ll^ei^  bjiiidb  ime 
lifters  that  raise  them.  Cjtwoi  temc^rsi  tdoi  woj^lthe 
puiQBs.  DOiDIf  lifte^M  S:tJ^.b|«c^t|  fixed  tiiMiBGi^ 
(as  shewn  ir\  Fig.  6,  pf  ^hicd^Htbe  'iefciim;i^U»a^^ 
ThjB  chain  can  h^  i5^de>;Qf,i^jg  J|^j^g^^;Qc>1i|re||gtliMitt:- 
cording  ^.%is^  depth  j^fjjie^aU  pf  goiter  -.ifcig  ipiteufa^q^ 
small  s|)ring  rising  o^  %  hjlliifbi^t  ^WcM^tJ  of  fifty  tjpK*, 

wore 
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tMOch  to  the  stetptsfr  pMt  <  of  itfe^^i^l,  ili^  drttii*  «t^%&i^ 

t)ie  level  as  ^beirt  as  ffCHMttilti  ;  i^^h  k^^i^l  tlfliik£4:>fc  8iwk 

torn  pit  sunk  per{>eiidicdlayly  niicl^  the. Wb^,  thitlbluSklB^ 

working  over:  the  wbeiri  may  to  iMdv  t^iimlirift  ciFcK^ir 

for  the  buckets  to  work  in  a  common  pit  itf  hfoot^orfiVt 

feet  diameter.    It  is  evident  there  wijl  be,  by  worM)% 

frate^  wheels  by  thk  metbocli  a  great  advanfage  i>ifef^  the 

present,  as  the  whole  weight  of  the  water  wiH  tSvv^ 

hang   at  the  greatest  distancid  from  the  oetHre '6f  the 

wheel.    F  the.small  chain  aild  bycketa  for  raiamg:  water, 

ores,  coals,  or  other  bodies  from  mines,  &c«   The  bucketi 

are  hung  to  the  crooks  of  which  the  chain  is  composirf; 

which  standards  must  project  a  sufficient  di^ance  to  give 

Ihe  buckets  room  to  turn  on  pivots,  and  tip  the  consents 

4,1)^  the  receiver  L,  which  are  carried  off  by  the  lev^JN. 

The  buckets  may  be  hung  at  any  distance'  froin  each 

other,  and  made  to  contain  any  quantity  of  water,  &c. 

according  to  the  power  that  i:»  applied,     G  the  rod  for 

working  the  pump.    H  trough  or  trunk  which  canrics  the 

^;|te^r  and  defiveaBr  itinto  the  buckets  E:    1 1  twc^  bo:ses, 

m^n^eigf^j,  .\!m:\0$dei  to  balance  the  levers  aHd^ioids'.^^K 

wAielcto  steady  the  chain  tlmt  works  at « the  bdtibn^, 

:M:lii6j)uqip;,aNJthe  lover  to  carry  off* the  wk«-^>  TRJj, 

jO(j^  -wbeci  fpr.  the  same  purpose  a&  at  K. 

Oi!  tflg.  y^  iifii  A  ireiie  view  of  fig.  "I.    Aj  watfer-^haH, 

ifii»ikat;i^or  fiy-^heel^    C  shaft.    DDlifter^^.    E  bucket* 

:)iaid  dkaii9>  as  m  Figv  1.'    FM^mall  <;rhain  arid  buckets,  ks. 

iiil  Fijaf.'l.     G  sooket  to*  unite  the  Wjiter  wheel  shaft  with 

.^tkKsboft  Cv    H'si^aHf'wfefee?,  made  of  ca^^iron,  or  any 

.  otkerimetiUy  lightly  HiiteiSi  6w  the  f^ce/to  prevent  the 

^aito^jr  :<>rook8  froiA  Sli^piffg^'^^K  Tv>heeT  fortfie  ^fine 

pBBCffmi^  at  K  InFJgi  li'^'N  Wer  fm"  carrying^  off  the 

wiWr^ftc;:  O  vAeelsidittO^lg;  i.  '^    - 

^    -ii  Fi^v 
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:  Fig.  3  4n  improved  method  of  raising  water,  by  \\-ind, 
hand,  or  othdr  power:  A,  rudder  to  turn  the  hdlf  circle 
box  B,  whieh  covers  half  of  the  horizontal  wheel  C,  in 
order  to  cover  half  the  wheel  that  works  against  the 
wind.  D  shaft  of  the  horizontal  wfa^el.  E  main  posts 
wfatcfa  support  the  horizontal  wli^K  O  G  windlasses  to 
raise  the  bucket  by  hand  in  case  the  reservoir  should  fail. 
H  spindle.  I  snaall  iron  wheel,  which  the  cham  and  buckets 
pass  over.  K  ratchet  whed,  which  works  in  a  snoall  nut 
L,  fixed  in  the  upright  shaft  of  tl>e  wind  wheel,  a  re- 
^iver  to  tip  the  bucket,  and  convey  its  contents  into  a 
reservoir^,  to.  supply  water  in  case  of  the  winds  failing, 
wbicb  Yiill  be  sometimes  the  case. 

Fig.  4,  method  to  prevent  water  wheels  in  a  gi^eat  mca- 
fiire  from  being  flooded.  A,  hatch  to  admit  the  water 
OTL  the  inill  wheel,  B  B  B  batches  tO'  letm  the  ^vater  to 
the  carriage  G,  to  work  oty  the  stioit  lailles  or  buckets  at 
E  and  F.  C  the  mill  wheeK  D  the  shaft  of  tbe  wheel 
that  forces  the  water  out  of  mill  wheel. 

Fig.  5  front  view  of  Fig.  4.  E  the  long  ladle  which 
forces  the  water  of  the  mill  tail.  F  the  large  short'ladle 
worked  by  the  ^reat  body  of  wate#  from  tbe-pohd-.  I>thi 
shaft  o>f  the  forcing  wheel. 

.  Fig.  6  shews  the  method  of  making  the  chains  for  tbe 
machine.  Two  crooks  of  which  tbe  chain  is  composed, 
OD  a  large  scale,  of  which  all  the  chains  erd  onad^  on  the 
same  construction. 

In  witness  whereof, '  &c. 
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Specijkation  qf  the  Patent  granted  to  Barker  Chifn£Y). 
g/"  London^  Gentleman ;  for  a  Composition  to  be  t^^ed  in 
tVaskingf  in  order  to  render  Muslins  and  Linens  beauti-^ 
fully  white^  and  also  for  other.  Pwposes. 

Dated  September  14,  1804. 

X  O  all  to  whom  these  presents  shall  come,  &c*> 
Now  KNOW  Yfc,  that  in  compliance  with  the  said  pfo- 
viso,  I  the  said  Barker  Chifney  do  hereby  declare,  that 
my  said  new-invented  composition  is  made  in  the  follow- 
ing manner ;  that  is  to  say :  I  take  of  water,  o*  wateif 
saturated  with  lime,  twelve  parts,  or  thereabouts,  in 
which,  with  the  assistance  of  heat,  when  necessary,  I  in-  ' 
fuse  two,  three,  four,  five,  or  six  p^rts,  of  what  is 
usually  called  sub-carbonate  of  potash  or  sub-carbonate 
of  soda,  or  of  both  of  them,  according  to  the  purposes 
for  which  the  said  composition  is  intended «?  Or  6ther- 
wise  I  make  my  said  alkaline  solution  by  any  of  the  usual 
chemical  methods,  so  that  the  proportion  of  water  or  of 
lime-water  to  the  alkali  or  alkalies  contained  {herein  shall 
be  sueh  as,  upon  trial,  may  be  found  to  produce  effects 
equally  suited  to  the  particular  uses  to  which  the  compo- 
sition  is  afterwards  to  be  applied.  And  to  the  alkaline 
liquid  when  hot  in  the  copper,  or  otherwise,  I  add  four, 
five,  six,  seven,  or  more  parts,  of  common  soap, .  sliced 
or  macerated,  or  in  such  other  form  as  may  be  best  caU 
culated  to  incorporate  it  with  the  whole  mat$^  and  af- 
ford a  compound,  having  the  consistence  of  cream  or 
butter,  or  even  of  tallow  or  ordinary  soap.  When  the 
whole  corpposition  is  sufficiently  mixed  or  incorporated^- 
if  in  a  hot  state,  I  stir  it  in  the  copper  till  cool,  or  else  I 
transfer  it  into  a  back  or  other  vessel  and  do  the  same. 
It  is  to  be  observed,  that  the  composition  will  be  strong 
,  •  or 
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408  PiUmifcrmLifiUTfiyrfrhtAn^ 

or  Mkkfir'|Nr«(Kirtmi  fo  the  )^iir|t]rvof  tbe  tfuWarbcmrfee  , 
of  potasb  lur  sBb%earbdnste  ^jooda^  ipade  use  of^  cur  of 
both  wlMSn^made  ine  ofcdtogetber ;  and  that  it  is  thecefbrs 
nec^tai^^O'fMiy.afiMllttOQ  to  this  circuflistafice  in  pacti* 
cuUc.*.uADd  idsd^  Jtliii:!  p«^r  taking  avay  the  sedimeiit 
of  the  lime-water  and  alkali  or  aUcalie»  when  mii^^  al-^^ 
though  I  am  not  certain  that  any  bad  effects  arise  from 
sttflferinf  ic  td  remain. 
flPWrtete^rHcreof,  ft^.  •' 

til      ',      '.  j',  .1.  '    ■   '    ,  I  !i.     ■     ■    ".L-'      '      ir 

Spii^fiio0lim^*tUP0Ufi^t  graced  io  Johk  JtnmH^^ 
a^^^HOAMtfr^  Chrmtst ;  >r  a  JU^wr  for  fmmg- 
miiitSfmtf^^.Gotimp  Linen^  erWetiloi.  .^-.r  ^ 

*^K;f     ^Duted  January  25,  1805-  ^' 


fd(:  ta  whom  these  pves^its  iMi  eomai^^ 
Noiv^Nim^YIEr  ^hati  in  cempHam^  ^ilb.  tkm  nid  fff9^ 
wfyA9iim^aiA  J^i»  Joiie»  do  hereby  deooriM^  wdkiKK 
ennmi  th#tjmiii«  ef  lay  said  invenik^in^  w^ttl^mmm^  . 
in  j|f|Mt^?#i^iMa0 19 19  be  p0rformM,:a0  fi^om ;  4wt  ia  i 
to-iiQlM^^Til^ ^megar,  pyrolignous or^jmo^^  mmi^lpr^ 
tacMi,  or  afty  other  vegetable  acid.;   astucaiB  li  ipitb  * 
\\ai^  m  iw^  Qth^oafcareous  earth;  let  i^aimAtUliiJi^ 
siiJfWii4i  pip«r  it  off.  clear ;  boat' it  ov«r  »  fi«e«aiP^J^ 
to^it}  aJi.i«iKdb  vitcioUc,  siilphio^  Hitiic^.  or  qatijnpt  iiaj^  of^. 
leai  As::wiU  aqpars^  th^  whale,  of  thei  etfy».n>bitgtaiiHiOiM: 
oriaictcacj^ve  part»w  a]atte]^^^  Wbnrrtb^MP  aepirtMl^. 
let  k.stattGk:nit  it  jns  subsided  v  ^hm^  yf^im^mmikfJI^  Mi . 
pat  ^  it  ias  fiuich  afani  or  cnppera*  aib«ittt.^efMmii^tM3 
liumm^  kaud,  aQd4ii«.tfaepmi£ia^orr4y«if)giliq«^>jp 

In  witngg%  \Khe.rjpof|  &c. .  ^  ..  ^  . 

"^^^  ^  -'^  '"'"  "'  '  '      Observcttion^ 
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Observafions  on  Basalt  y  and  vn  ike  Tfwisitkn  /rtnn>Am 
vitredus  to  the  stm^  Te:ttuny  iffkiek  occurs  in  the  gra>^ 
dUai  Rffrigtration  of  ffulted  Basahi  wUh^someOwti)^ 
gical  Refharks.    In  a*  Leifef^  fron^  GRScoay  Vfhxx^. 
JSsq.    to  the  Right  Honourable  CiUill«)s  Grbv^juji^ 

v.p:r.s. 

'  (Concluded  from  , Page  366.)'  '  r* 

XT  •.••'■•  ^-J^'^i 

XllfTHERTO  I  have  selected  instances  from subatai^^^} 

which  have  an  undisputed  claim  to  an  aqueous  origin..  I 
shall  now,  on  the  authority  of  Dolomieu,  i^stanci^  a  slmT^ 
lar  arrangement,  fn  a  substance  respecting  the  orqrtatRf 
which  theorists  are  not  agreed.     A  species  of  petrosilex 
is  found  in  the  Val  de  Nido,  in  Corsica^,  which  eniitafef 
radiated  petrosiliceous  glands,  from  half  s^  fine  to  an  iadi. 
iu  diameter.     I'hese  glands  only  differ  from  the  hmm  hf 
their  radiiated  struciur^,  land  their  colour  ;  and  a|>|kMi^ti» 
indi<mt«'very  ckarly,  that  .the  rock  was  sul^eded  to  «^ 
species  of  arrangement  which,  if  it  had  been  < 
would  bav9  changed  its  nature,  and  probably  wooUl  i 
'  xemlered  it  porpliyritic ;  for  Dolomieu  observesy  ^dM*<&eV 
cefHre  of  tte  glands  ffafi^  often  occupied  by  a  smitti  juyp*'- 
tal  ^  feldspar**    The  extraordinary  rock  caihxl  lfc#* 
globular  Granite  of  Corsica,  is  an  anatogoiis  instaiice,  Jk' 
is  composed  of  crystaliS  of  hornblende,  fcldspaiTy  qiawts^ 
and  ihiea)  in  confused  i^T^ptioh ;  and  in  this  bum  «p^ 
ioiiBei^cl  q^bortiMlS)  aboot  an  inch  anda^half  pr  tiro- 
iocfaet  ill  dfitotiUr,   composed  of  conCfstfioldteilttiv 
costs  of "qii^f  lae  aod  horobleude;  The  centre  is  |mo4p|9att|r 
oecttpied  hf^-honil^Bde^,  this  is  surflqunded  by  a  ^ne  dE 
quartz^     'Hiese  spberoidi  ^re  xadiated'  to  the  oenti^. 
Th^e  can  be  little  doubt  that^ithis  rock  is  merely  die  je«. 

•  Poloaiieu.    Journal  cle  Phjrs^iic,  1794,  p.  M).  ' 
Vol.  YJ.— ^Seconjd  SERXJEa.  ^  g  g  *»lt 
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410      Observations  on  Basalt y  md  on  the  Transition 

suit  of  interrupted  crystallization  i  and  that,  if  the  pro- 
cess olF  afratigement  haci  continued,  this  struclnre  would 
barb  diSiippeared,  ahd  the  whol6  rock  would  haye  rc- 
seihbled  the  present  basis.  Hitherto  -this  very  singular 
rbc^  lid.s  ohly  teen  found  in  detached  fragments*. 
'  Thfe  adnjissioli  that  solution  is  not  a  requisite  o(  cfvs- 
tallis^ation^  appears  to  me  an  important  concession  in  fa- 
vour of  the  aqueous  system,  wlrich  has  laboured  under 
reiy  great  embarrassment,  from  the  difficulty  of  di$solv- 
itig  quartz.  If  a  very  perfect  mechanical  suspension  be 
a!l  that  Is  requisite,  we  may  cease  to  wonder  at  the  al- 
most  dally  formation  of  petrified  wood,  (in  which,  thou<jl> 
crystallization  does  not  actually  take  place,  a  very  per- 

.  *-4.shaH  v««tnre  t*  qoote  anotlier  irt!»i«nc«,  on  thfe'  irttfefinrir  ef 

Bro^itCT/P^y^ir-    <*.The  aalt  rock  in  Ght-abiw,  wltiek^eariliuliick 

'<  1^4^  i|iter}iose4  bnv\eea  strau  of  an  argillaccofk  or  ipMi^iji^er 

'•  and  .is   itself  mixed  with  a  considerable  portion  of  th^^jpiipiJ  qae^, 

'■••  cxiiiblts  a  very  great  peculiarity  iu  its  stniciure.     Though  it  forms  a 

*•*  mass  extremely  compjci,  the  salt  is  found  to  be  arrangecl   in  rc>und 

k  <*'Att«se*,  f<f  five  or  six  feet  in  dianicter,  not  trdly  sphei^<*aiV  tut  wch 

.  ^'eoAipresseO  by  those  that  surround  if,  ih  as  to  havi't!<^^!iipiIof  an 

..  'fiitt<rgulifr  fioiykwdron  ;  these  are  frirmed  of  cnnrent^io  ^nat4,>dtsiU)- 

^.«*^(^i<>hft(^lc,lrofn  each  cither  by  their  ofUnnr,  %h^  is*  proJiahkT»>ijy«ke 

'**  kteater  or  less  t^ji^aiiiiiy  of  carih   which  they  cQinain  j^  ^^jt^l.tbe 

«*:roof  of  the  mine,  as  it  exhibii*  a  horizontal  section  of  ♦be^in^.i?^,  <Ji" 

'•"''virfed   into  polygonal  figures,  each  with  a  multitude  of  polygon^ 

f^^ilhoal  ft,   hiiVin'g  allogeihcr  no  ruconsiderablc  rcsemhlErtice  to  a 

<f  VncM<o  ^av^m^irt.    In  the  trbngnl)^  spaces  wlrfroft't'thfe  ()rrfyg6Hs, 

**(ik^  tBk  i&iA  coftto^  f tfcatlel  to  the  si^^  0if  \h%  f(i\f^r-  ^4r^fi«- 

tiOR  of. th^  I^utioiHftn  Theory,  pr  37.   .  ;  '  i.  i.    i.'  4' 

;  1  aai  Informed »  that  ^h^  siHceQAa  d^i^^oti  of)Gey«^^  t^t^a 

p6mus  friable  mass,  and  that  the  additiop  qC.  more  mmlecuWA  n|94^4 

'•ft  fibrous;  also   that,  on  a  farther  addition,  the  fibrous  structure  tlis- 

£fffpwrs,  ai^d  the  wfio!^  a^sti hies  ilic  compact  even  texture  of  chalcf- 

-rf^y-ior^flyiit.     rip  I  am  "nm  n^WnC^htlAlli^a  'yfrife^  tff  ipicitkehi, '  iliii?- 

tratins  thi^  transitioii,'.  existed  jn  ihr  oaWtiei^  ofMhe'hue  Dt  Hutfon, 

4f  Edinburgh. '       •,..-*  ^'  '      •       i-V  ^"  ;'--  •^-'  • '■   -'  '-^*-  ^ 

:.   :  feet 
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^Ji'orii  thevitrtoui  to  'tSr  stvm/  Ttxtttfc,  8fr?       lit 

H?ct  ai¥ang'eiiient  is  indicated,  by  Uife  {nlimate  linipq  of 
the  siliceous  particleisVJ'ar  of  hydropfcan6tis  sejtni-op^Jstih 
tlic  decomposed  serpetitioe  of  Mussinet,  nearTufig;  Ar 
oTdhalcedony  containing  dfops  of  water,  in  the  deconij- 
posed  basalt  of  Vicenza. 

•  rinve  endeavoured  t6  show,  that  in  the  cryst^lli^lions 
i^esiihirig  from  igneous  ftisioh,  it  is  not  only  possible  bijt 
probable, -that  the  most  infusible  substances  xnighj  Apt  tjie. 
the  first  to  crystallize  ;  Und  this  appears  *o  inyplve  im- 
portant  consequences,  for  it  partly  removes  one  pf'tjhe 
greatest  difficulties  that  .embarrasses  Ibe  igneous  thjEory, 
by  explaining  the  possibility  of  refractory  substances  ge^. 
iiefatokf  by  fire  being  impressed  by  the  forms  of  more 
'fusible  ones.  It  seems,  however,that  the  samfe  orde^  of 
carraii^Etient  would  prevail  in  substances  that  'w4ere' stik- 
pefldfeid'tti  a 'fltiid  medium,  as  the  degi^ees  of' kilfactiou 
*wotiM 'be '  tbe  feame.  In  either  case,  the  first  step  by 
w}iii6n'the  arrangement  of  an  apparently  homogeaebus 
inass  commenced,  would  probably  be  the  ^ccumulatiot) 
of  particular  molecules  into  little  globules.  Sweh  seems 
to-b^ive  bappenedr  in  varioKtes,  and  ether  rockis'Trtiirti 
"tofttain  sjiheriiiarl  concretions  of  a  different  n&txn^e'firoii 
^heii"' basis.  Still  fdrtlier  advanced  is  the  atVailj^emerit  of 
'porphyries :  the  molecules  of  one  species  have  assumed  U 
Tegiilar  crystalline  form;  and  sometimes  two,  or.  cveii 
mope  varieties  of  crystals  are  formed,  wbich  temsiu'iin* 
xnixf^d  ia  the  uoarranged  basis.  If  the  remaining  m^ole* 
•cules  of  that  basis  are  susceptible  of  crystalliz^ition,  it 
mayb^fwly  jconcl4jided,  that  an  extensjpn  of  ^  pr<^ 
cei^  of  arraogeqaent  wmjid  ji^overt  the  porphyry  into 
granite,  or  at  least  intq  one  of  the  compound  aggr.egates 
of  crystals,  wbich  joonstitute .  tbe  numerous  tribes  of  gra- 
nitejf,  grtin^ins,  and.sienites  ;  and  it  seems  equally  pro- 
baj^le  that  this  might  be  accomplished,  whether  the  niiok- 

Ggg  2  cuIm 
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41^     Oiw'i^atim^Msfi^m^ 

etwr  htfitfenefti  i  to  i  tbfr :  nliinAle'perfeQtioiR  tif  cnj^rtaffism 
tUMn>:Jbyiirhiob  all  i^  mokcides iiftire  been  permi^i^dctq 

pqlaioAfA  pf  ^h»  ordiniury  ingredients  of  griu)it:Q;:inij99»i^^ 
gMibfHm^infBiSiippsirratJy  generated  fvQtn  a  imo^itcilvMum 
indM^ith^^mtiteeales  of  one  sprites,. Mog^eiatiiyiprfidpf* 
VMli%nll  to  ^Hmber  to  tlie  rest^^am  tbe.iii:sf^t«<)^c^e|r«W^ 
tb0}ri>|K4«rit}r.,  «nd  constitute  Iarg9.cr3mtaig,.,^hith?i«e 
aAe|r59igrd&<  surrounded  by  smuiler..Qn^>  roMikingnfiroiKi 
tbeisuceessiye  separations  ^  the  £eQ»»iniiig  ideoiwtojg 

rj^lilai^/obaBgQs.of  the  substahoo.  tli^  led  to  tbeibr^glciDg 
f 6tii«iic%j  setrc  to  sha\yr  that  they.  ATfe .  not  tak»gs^huLhf^ 
ppthfitttul ;  and  any  proof  tbat;  i^ay*  flf^e^  :^defeieift 
sMOssitb  be^  {SEonded  by  the  phencAti^na.fixbiJbUted^bijF 
hiJMiAxLmbiQh  nwy  be  observed,  cmi^.  stiqp  ofjtfifi  paa> 
1^96  from:  tbe  vki^qus  to  the  Mtony^ix^mJifAtQ  tbe^^oi^ 
phyriticy  and  finally  to  the  granitic  state.  The  lava  of 
£iparF»  tvbich  parses  from  glass  to  Uva,  b^  the  ^^herar 
tionjpf  minute  globuIes,^  m  be  cit^,  on  the  autliority. 
jjf  ^pg|lai92^if.  as  an  instance  gf  ,t]be .  cppip^ipejfjpijjt^.jof 
U*  9f^^op»  o|  wrangenaeut  .*v;  wd*,  ^Y^m W  thm  fMrigi» 

*  St)a1laozani»  Viag^  tile  cUie  Sioilif ..^pp^g  Sf  0Qim)o,,ipp99:ad^«^i» 
whole  pamse,  Hterally  traosfeifjd^  si»rtdf:  t>*i8;^V!'  Thwj  l^r<i„,|wn  ■ 

'/iKMigi)  to  thf  ioa^h.  ^4' «n«ltty9g^]§|^^)9,  U3i»j9kitjMi9f)MH^s$9^ 
♦•which  would  be  di8tiD^i^K4^lb4ii$^^4rQ9)i}Jj«||B^^ 
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p^otkAnsu  •  Thd  p<irfdi^riiiife'  lepras  i«^ilttidsbrimjt|i^r0n»r} 

Jbdik  «  needier  t^fdJitailttotmirii^tiei^ctl^y  (^^Mins 

<^ii3tit)>l^as  df  Sontimej  large  aiigito»'JAi«^iY)Abtfit«kfid(ia4i 
mfknWn^  massy  ^formed  of  minute: ciyv<it&lri«£  km^H^sl^ ' 
geeh^  with  lainotlittr  >er}rstaUine  subitonics,  ^beseofiatciti^ 
is  not  perfectly  determined.  .^oioaolnrtt 

?-  'l^to^eisdftJ  ^ck^eurHNixie'ofToIcamc.  glass  ]S^:iiov«9'at 
^oitidirtce  i^ftl)  this  aeoount,  as  it  is  suAioieAiifp^pcalHiiilQg 
tbat'oiiKRiie  gfaKfses  aiay».  have  a  much  greater  t^ohchiiaDr^tifli 
4sr!r^slaN»ito^drrs^eideQt  than  otbecs  posfl^  ^dQdtie«OMI« 
nioir}a}ift^it)  opixtrwaiiiiary,  that  Mgulats  ci^j^tttiflri  stMfHl 
soon&taoieBJ^e^g&iieFatedj  even  id  the  ghim^'  ^aHuiSiiA  jaii» 
)c{/:.'^V\       -.:.-,::    a':     -  •       .-.nu  bniJ  ^aijiii^riil 

",,0C„\^nrj?p'f>WJ^,'to  th^>  q(,their  basis,  wer^J^^9j  ^fS^'^bflr  ^^If^J^ 


^<  ^i^  »)^  f^6ti-  ^MiM»A'  lb  glbs^. ;  $c»bi^!f  ^?li  ^  tieiQ^  ^ 
^'[i&^led  with  the  same  little  bodies,  but  other  parts  are  pure  glass. 
"This  IS  in  general  viery  compact,  has  a  deacJ  black  colour,  and  breaks 
^^tithtff  fii?$  ^^jepi^f  pjedw  tSaA'  m«i  tt^tilaieA  frt»gf«iefil#,''  'as'^tfiss 

•.murwii^i-atid'ttt  thfe. ««€?,'' wKft^ii-t^t^peVceptibfeW        iWoi^^r- 

*iiti^''^eK^MiftelfkPt««flf9p<ii*ft<«J^'''^Jr^f^'b*)ly 

*   "  ^      ter 
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i9i>df  dftily  acMiifonfe  -in  mtsfietd  ^hf^SyZxA  in  filhuide 

.  {f  tl^t  di^tioftipii:  Attempted  to  l»e»{iDWD  hetwe^en  ig^w 
fliu«  fijai(in,au4  a»totioa  be  C8t3»biiidied»  it  laay  «AMr  a 
IM«l»  ofacoottOJting  for  the  abundamee  of  (lecyliar  b^tts 
ii)  Uva^  u'bieh  do  oot^xist  in  ot£er«itu^tioais^  ov  stt  least 
41^  of  ratreaiely  rare  occunrcncc.     For,  if  the  igneoi]^ 
action  dfK;oq»pQ^$  tbe  molecules  of  the  subfitstnce$  otl 
wbicb  it  operates^,  there  seems  every  probabiKty  tha^m^fr 
^ompouRds  may  result,  dis&iniilar  to  any  subetant^^  we 
ace  acqusuQted  with. .  It  would  appear,  that  the  neceiBi^y 
jo£  imagining  an  undiscovered  stratimi  abounding  in  leu^ 
cites,  chrysolites,  and  augites,  may  be  dkpensed  ivitb  i 
ai)d  as  I  bave  endeavoured  to  show  the  pi*obabiHty  tllM^ 
the  most  infusible  substances .  will  jiot  be  tbe  first  toa#}'s; 
talUs^y  the  penetration  of  refractory. -leueitea  hy  4iisMt 
augites,  will  cease  to  be  an  atgumait  against'  boih^bditg 
gieoerated  in  the  lava.     I  may  also  otwerve,   tiiat;  tte 
aaine.cauaes  which  vary  tbe  crystaUised  bodies Msiikifig 
froiQ  .igneous  solution,   mnst   operate  apon  tteiaiw^ 
^r^LPl^ed  basis.;  and  that  the  same  rock  majy  be  iioSBd^i*^ 
l9.yas  extremely   dissimilar,    as  their  varieties  mustdef 
pend  on  the  degree  of  solution  wluch  the  fusion  has  act^ 
'<;Qq[iplished  *.  .  ^ 

.If  the  analogy  attempted  to  be  slpown  betweea  the 
aqueous  and.  igneous-  formation   appearriSbimded,  ^th^ 

*  The  evidence  of  the  generation  of  leucites  in  ,i!ie  Uva  which  con* 
tam^  ihem,  collected  by  Leopold  de  Buch  and  JVcisLic,  and  iiiamr'afi- 
<)uie8ced  in  by  Dolomieo,  t^pears  so  satisfactory,  tHnt  it  ^fan^^knlly 
be  d^Bifd  presumptuous  to  aMom^tho  point  «s  deierimn^,'  iff<^iihor 
Dp  Bach  norPolomieu  h«ve J^ea  ^bh  19  isoi»TimK/lhefiiseiiM/rhit  die 
auj^tes  were  also  foryie^  in  ^helava;^  by^l  c^^^t^^-f^if^f^y^f^ 
^Ble  to  appreciate  the  cogency  of  their  argqppAp^j^iK^icJ^  fP^^^^H?^ 
lated  by  the  admitsioib  th«y^ve  maile  in Ta^ut  of  Ujuciies.      .  ^;., 
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great  question  which  h^   st^  tong  divide  geoIogM4> 
aijM9t9^  th»originiolbaflBk  ;-ibrj  tjieu^  it  f»  s^tttiiaioiily 
UoHHtetnKied  thafc  kamk  mvy  bftfortoied'by  fir^,  tht 
c^iiv^arvie  <wE  that  profx»iti«{i  !«^dU9  si9|i|^rtttU  b)^^ftt^ 
aonkogt^al  arguHmnks^  «nd  its  fiarmation  iiy  wat6f  fncMi 
b^  «lll«^A^  t»  ire  at  \mBt  vicfmilf  fXMribi^.     ilW  lUl- 
^be  |>f9Wbititfe».derivttd:fre0i  tbe^xaminalhM  ^^^aiaTBis 
formations  may  influence  the  nittiiiattt  dediiiM^,   Ig  41i 
eaquirjfi  m  twhifOfi  1  fibaU  aot  mir;  ^mgk^^f^Hfii^^l 
oaitDM   evoid  recattn^  to  m)r  mind  tin  nctoehbui  iiIa. 
s^c«9  «^  pe«rtfa3P(3if«»i&  <atHicl  in  t^asait,  ancL^  tats  ;^'$OuA^ 
t«rf>«ise  JM».that  obsepratuMi,  tbe  ecpially^  tMHMtdut^-th-: 
^iiQ^  in   WfUch  the  heat  emanating  jfom  it  «{i]peiit1l 
.  t^'bavQ  imkuBted  8tvat;ai,  and  coaked  b€fdst)f  coat. ;  O^ 
rmiark  ;in«y  be  stafcwl  bere  with  praprii^ty,  ^illi^i^ 
imHMdt»tdy  ftom  the  >  expeeriment  wbici|  ha«*«oboitfi4efi^ 
tii^se  K^bse^vatHMtfi.     h\  the  ultimate  ffliuk  of  tbat^'^lbi 
p^riiileiit,  4iie  anwn^eiMent  of  the  metocaks  ^frts  iiltit^ 
mere  perfeet  ^iban  m  tbe  original  it^tk.    It  MA^t  %^  %^1 
|KKME^)  tbat  k  ipnger  coHtimiaiiee  -of  tbe  «utt^^  'iMil 
^leraiaim  yna  afforded  itw    This,  btm^&t^  MuM  Utt  hi:l 
f9S  Ae  mats  w«g  oiilye  fe«r  feet  lebg,  at>d  a  fi^#iri(;b^ 
thick  ;  the  fire,  was  oiUy  aiaiataiined  a  day  i  tkS^Hid 
wbolemB^'ciboted  «ft  a  week.    Bbt  the  hSI  of  ^M  )>ai^}t|, 
fiMQ.Wfaieb*  «he  sebisance:  opernned  up^  w^9  takan,  if 
several  miles  long^,  amd  sevem)  huYi^ed  fei^t  hig^ ;  miA^' 
supposing  it  to  have  b^n  irrupted  in  a  state  of  iginedtii^ 
fpsi^(9|n,,  H:  oiiist  bavC;  ri^uir^ci  ttioaths,  tf ay  years,  fttt 
il^  iTQifrigi^ation.   >tioMrrT%he(i>6otties  4t,  \bat  the  ptotiSiif 
irfjc^v^staJliai^iow  4^ 'S<*'HtW«'*  ttdwncaa?   Mbw   ccrtwerf 
*e  ebttfosmrt*df  its^^elttbrd;*^^  the  virtry  re- 

v^rte  df  tWfe  VkfqiiilU^^^^  of  arrangeqiedt^ 

which  may  be  Vairljr  assumed  as  nfecfessarily  atteftditig 
tfaeaeixt^aiely  gi^doal  .qhanges  pf  iio  iirimense  a  ina$s  ? '    ' 

Tbii 
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This  ol^ectfon  ^  iul«iitiF  «C  iieinf  -ob«fUte(i»  apoo  Ibe 
Biip|K)sUioiitha|,aQtbe'ptooc»of  midli  the  uioleaiks} 
<xf  the  basak  weie.  decomposed^  and  ttet  die  ne^  «ik» 
g^Mnatel  were  aioie  disposed^  t^  «f]piMiliae  tb«  iJiiiMe 
wIiQfie. place  they  sopj^ed.  This  explaoatiou  k  m  sMit4^. 
.  gcqe  justified,  by  the  total  disflqppearence  of  the  n^Mt^ 
feldspars  and  hornblende  of  the  basak^  uiatead  of  "wUch, 
tlK^  n^gemrated  atone  irontauiB  tMn  hoBMBm  of  ^aj^ais, 
'ifbiqb  utre^prdbably  augltes.  . 

J.fCWQQt:^  learn,  thiaaubject  withoutnoticiog  some  pwrtioa- 
laif^  ior.wbich  the  ptucess  of  arrangement  described  in  Iha 
eiiriy.part  of  llus  letter ,  appears  to  yield  a  probabb  expi^ 
nalion  pf  some  of  the  peculiarities  of  basalt;  Tbe  g^mfir^ 
di$|>osiiion  of  basak  to  divide  into  globulftr  Qiasaes,  io  , 
dfK^mposiDg^  is  too  remai^able  a  fact  to :have»es(34ip^ 
the  att^titio(i  of  naturalists;  though,  as  far  «sI,,Aia 
i^i:iO§dr  no.  satisfactory  explication  of  it  bliSr.)»e9t) 
givf^n^.  The  .common  effects  of  decompositiOD  ftre  4^ 
¥ious)y.  inadequate ;  for  it  is  comanon  to  see  anjfHge 
Vfick^  qf  ^funcNpphous  basalt  ^separate  into  niuii^rottstb^ti^r 
a£(^r.  a  few  pnoilths  or  years  exposofe  to  the  ^ifi^jis^r  i-, 
watif  itapid  as  thie,  process  of  decomposition  baa  .been-ia 
tbi^.  «uat4^|:veQiag  ^portionsy  these  balls  npsist  its  fitftbec-^ 
progress^  with  uiiconiaion  obstinacy*  May  not .  this  bo 
altribated. tO'.the  formation  of  the  radiated /i^enai.<l«, 
whose  Recurrence  in  my  experimem^  t  bavQ  .^l^eatiy 
m^UPneH?  and:  may  not. their  g!f eatseff resi^so^^i o£ 
^e^^her  simply  ay^ise  from  their  .aggi^gatton  being  jmore 
porfegf  tban  thajt  of  tlie  incoherent,  moletqiiiaa  yfi^ch 
havej  filled  the  intervals  between  them?  Though  the 
radiated*  stmctor-e  has  disappeared  to  tiie  eye,  these 
poi-tioos;  of  the  stbiie  retain  the  sdpeiiority  of  more 
perfect  i^ntenial.  arrangement ;  and,  if  ipsy  pigtpy. ex- 
periments couid.  yield  splievoids:  of  iwo  inches  dia^l^^er, 
thfre  can  be  no,.^i^culty  iu:ji^{]|g)si«qg^  jthat.tbe^giiafi' 
^      •  operations 
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Ttie'!^ep&Mti5riV)f^he  d^dfhfwtf^^  * 

dur^tMs  facility  Vt^i^-Hrhifcli'the  riad« '^bf  fl>e 's^fi^rddtf'- 
ifeprfi-fi*«*at  liedfly'ttiW^safhe  dfetatefescfi^fttn  tficJir'ctentffejf ' 
d^  thfe-T(jrm  ef  di€^fra*giiaeirts  Which  tedult«J,rese4i^ff^^ 

lfr«fisf*i^6a'^ifeT^bt  considered  As  'efllfrel)^  diV^^»*  §fi^ 
plausibility,  I  "taay  venture  to  extend  the  s&HiW'^rifltlJJtei'''' 
to  li'«itodftt^f^^6'w6Adferful  regubfity'of^i*^  p«*tti«tlc' 
co5hftgliftflit)il  of  ba^ttfc  columns,  and iakey  fik*'^tbeik^  ati^« 
tictiktiohi^i.    'If  we  suppose  that  a  inftss  of  lSuid'-baJ!£aIt^' 
haes  ^B«fl  ^B  yaltey  '4»  aii  indefinite  dep«h  and  exf^t^^^ 
flie  p»t)cess  of  arrangement  in  •  iti^   particles  must  b% 
inauddd'  by  the  rejmoval  of  its  heat  or  moisture,  Sac^  ^ 
e^dinig 'tfs  its  solution  is  igneous  or  ^ueous.     This- call** 
ortly^fce  donis  by  the  action  of  the  atmosphere  Mtti  -its  ^ 
upper  ^l^^tfce/ atid  by  the  ground  on  which  it  reposel^  ^ 
ateCli^ing  the  iieat  or  moisture  from  its  liitder  suifec^j ' 
Fuoixr^^ 'illations  of  the  atmosphere,-  its  actioh  nftiist'^ 
betlt^tar  ;  tnd,  *om  the  perpetual  change  of' th^ 
pjafts''}!!  ctifitac*  with  the  heated-  or  mtrtst  surlkd^i  ^iti^ 
operations  Svill  always  be  pearly  as  active  as  at^rst^  * 
itlto^twJe  ^eing^  ihadeT  for  its  variatioiis.     But  the  ab* 
$or^tid*r*»V5f  the*  gto'uild  will  be  regular,  and  fibgnUdljr 
dtftiMiWiing  hi  afet?rtty,  in  proportion  ais  the  patts  heaif 
tfi^'idafe'^apfproathnearef  to  the  same  tiBmperature;'ioif " 
saiiie%i^8sl^rre;' with  the  mass  above;  and  its  al^sotptimii 
carf^be^'caftied'on  by  ife' transmission  of  helit  err  moisttnre  > 

f^])ga.g;a^il^,^8  beeft^..frequenLli^  obfcrved.  to  ^fe.a  jtlolHtUf;  i 
d^po^position,  ^^id  divjityc^a  iiUp  frs^gments  of  concentric  coals.    Thia 
mode  of  decomposition  exteiias  to  so  many  substances,  that  Werner  ' 
has'^afllcyHlfe  formatioil  ft*  seems  to  indicate   **  abgesonderig  stikfie,**  ^ 
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4(t     (»Mr(MyaMr^#iMArM<«»iii^^ 

Ike  l*a84te  .TiMiitbie^foHtiA-pQUiiw^iMSga^V'WJrti^WM 
^M^y  tULaKa^cbaxb*  cmrtiinwdy  MBdHbali^^iJiMWll^ 

«tt8«aplie#e.t9TMter  tba  fiirt  stage  »  iti9^]gsficm^9^^ 

i«^*8*»6 terfi*ic» of  «he g»and»  tbwr%i««».i» *se«9ft1» 

'^itiar^Md  ifr  it,  -iilwjb  wwiW  f>w*»Wjr  lmf%  hPj  ifeS' 
ii^iit#«i«  iJkMt'  1^  ADM  ^tistance  drop  ^Iw  fr«>94'}  ^> 

*a#  «iasrgyi  wi»  «*  F«»l»We  tMi  two  ww»,ia.|jfiH|»t 

'di«M«<a')H«#  F^ocMk  whkb  Mi«r^pure4(  a  gi^r 
«WM  ttf)  aiattenrfw  Aw-  ^Imof  »iPMtt8»ffl!H.ffyyO^- 
TMN^^MW  MHiidertttiaiMit  tb«r»  8Wnptii9  jm||^<4#%f 
r  iK>t«m»p^iag^  tl»t  in  tl^  aicrangeflMm^  #7»l  IffPirf' 
a«»id  iisMtej  a  HAfle  kyar  of  .faOMlM.  s»^f$«^(ff<# 
.lid'i^Minl^  ycf)MBg  .o»  tbiB  ^«ii4'  ^^^^^msf^ 
. 'dM^maM'^  5''--  -  -■  ■■■■■>■■■.  -■■  .-  '•  ,..23"'''2, 

iu  S.tov!«:  #re»dy  ateted,  «ibat»^  ml>e*' MXfc  mihfhSr'' 
■'  ^^WMidi»  eana  iota  cantact^  iw><#ci|iet$»l^9HWW^i)f ' 

aMrMfd  ,l^:wplaae»  af«U  4f^^P^»-^JISt^jm((l*fk^ 

,  .««eoMipi«d^  ti^y  fenMd  9i>a  iiP<)AlltaW^<£F^  ^"^ 

:  iMtt:  defined  angles.    .Id  a,-«ft9ftM9r^cq|!|pWto95l*9rfP 

definite  number  in  tupfNfi^dfNMiilM  t^-i(fp^ 

,  hei^i  of  ipipeoiitdilile  8phfi»«i^i|ill»^lt»4!bfliwi^^ 
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KMiMf^HdaM  t&em!  tiisnrinta  blbcligdlnti  cifn4ir  i^^tbogf 

ibd¥e  IhiM,  il^ ^jseems/ equiilly: i:jbai^  tt^ithf^y  Woidai 

lijeti^^feir^  dtmmsiQhs  uptwavds^  and  tbuftr  fpvm  li^%<- 

^id|H4^yta,  whdse  lengdi  siiglit'be4odeS#tfJye0r6i|t«r 

^ftan  'thefr  diameterf$»     The  fkrtliee  il^  extr^q^tii^  .cvf 

^^faiStl  it^re  temo^od  frimx   ^  jMUty  >tb0  IHmfr 

V^ldlM  t^ir  a^oabb  to  jiaraIMis«i|.  iia4:ij^.||ri|K^ 

')^6''%6i]M  '  be^' fitiaUy   propagated  by  n^^bfly  i^aii;^! 

^biS^V^tifi  to0pmg  witbin  the  limiti  of  tj^.bexfig^pi^l 

^rism  with'  ^ieh  th6ir  indpient  formatioa  cg^j^itoQQQ^; 

'ahid  the  pH^siiiight  thus  shoot  to '^n  indfjfiiiii^.  )9f)gth 

tibVb  tbe^Tidist(i^bed>  central  mass  of  the.  fluids  tj^ithfir 

^$ti^h!i¥6  wei$-  d^ang^  by  the  superior  vofiitimioei.oft^ 

^l^biititeltactThg''  caused  v^hich  wodd  be  provided  :by>  Ihe 

sUit^  iSf\!tie  afmai^m  on  the  nppHimaUwJs  tb^ 

''h&Ha  ^  itlhm  i&rraiigeaient   existed,  tke  :$aine^iwtl9e 

^O^^^dfel^fiifihed^  tb^  concentric  fractures  of:  tbe^filnes 

iik'^'^Jitt^^r  ^Wo\Ai  *  produce  eonwi  ttsdeulMtdDs 

^^n'Wj?  I^^  jd&{t^3>f  the  prisms;  and,  in.pg^ortidn 

;'kSF'%e^difntr§^^^^f^^  they  were  genecaii^Hb^oafte 

^'ii^':it^ii]<&i^J^bl'«ftk  would.  apptovMwto^cto 

planes.    If  the  generating  centres  were  not  equiiivBlabt, 

^tfie^Toiib^  d|rftb8^  pMlaili  would  be  ifasgtfa^^.jMdl  the 

^^e|Tif«ft/^6fe«J^te  In  proportion  jbo-lhohitowfaity 

"^f^WukS&Vm^^ien  Ht^  centres.    If  tfaei/dtffereoi^e.  rtyas 

^^Pe^i^^iBfri^ukiber'briddes  would  be.  ^ird,  iauidTll^y 

'^SS§6&^^9Smd''^t§ihuar  cetcahedral,  aitd^trthnl^l. 

'^^'Vs  Wi^^iUpt^m?^  %h%  fibises  would  be  ^grmHesi^Vin 

^'^Mnl^eli^^HS&^mtms^g^  cintres,  .the  *law^vp&6kf;of 

^^tB*^rl»W  ^I#l»*ftft>8i?>COlltj)^  :  ;.:r  m;   :  i/.r^eb 

^^^cSM«i«tb(ibiP0P»aM^ 

^^^m  atfkisimb  Wllb/«lliey«p^arAtQ^ba6¥  bam^fcnteed 

flOii3i!  H  b  b  2  4s 
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Jn  the  tranquil  bqsom  of  the::in2^s,  as  thpy  have  Jj«5i\ 
.priginally  masked  by  amprphoi^  trapj^  anc^  their  prismatic 
structure  is  only  displayed  by  the  removal  of  this  qo- 
yering,  Tl^i^^has  been  variously  effected,  sometimes 
by  the  appj^rent^  disrupt ure  of  rocks,  sometimes  by  the 
exterior  portion*,  of  the  m;^s  being  thrown  ^downhy 
the  .faUure  of  the  groynd  on  which  it  stood,  sometimes 
^ty  th^  violence,  of  the  waves,  and  not  unfireq^uently  by 
the  working  of  (]^uarries.  In  most  instan9es,  these  ope- 
}  rations  have  only  removed  the  covmng  from  one  sidje 
.of  the  colonnade;  and  it  remains  crowned,  and  gene- 
i|^lly  surrqunded,  by  d^n  iniraense  amorphous  mass.  Where 
iibere  are  two  ranges  of  columns,  with  an  intervening 
.amorphous  stratum,  it  is  probable  that  the  uppqr  is  tbe 
,t€^ult  of  a  second  inundation  of  fluid  basalt  It  is  well 
^oown  that  basaltic  columns  are  most  solid  at  the  bo^ 
tom  ;  and  their  convex  articulations  have  been  repeatedly 
obi^erv^d..  Since  these  considerations  occurred  to  me, . I 
have  had  no  opportunity  of  examining,  whether  the 
divisions  approach  nearer  to  the  plane  surfaces  as  they 
r^ce^ei.  from  the  centre  from  which  t^e  prism  was.ge* 
Derated,  nor  whether  below  that  centre  the  convex:  sur*- 
face  of  the  articulations  is  inverted ;  but  I  think  it  by 
liQ  means  improbable,  that  subsequent  observations  may 
establish  this  t9  be  the  case,  and  thus  confer  x^tfJrthj^ 
hypothesis  .nearly  all  the  demonstration  of  which  iji.  is 
suscepitble.  I  may  however  add,  that. the  phenon?€ioa 
of  prismatic  division  in  basaltic  veins  perfectly  coi/ici^^ 
with  what  might  be  inferred  from  the  data  upon  whiok 
my  reasoning  has  proceeded.  In  veins,  it  is  ohyious 
that  the  refrigerating  or  absorbing  cause  must  operate 
with  nearly  e^ual  force  on  each  side  of  the  vein;  anfj. 
it  follows,  that  two  sets  of  prisms  wowld  be  generated, 
w^ch  would  be  horizontaUnstead.>of  perpendicalaf,  mt^* 

^     ^  "■•     that 
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ftat,-'  unless  a  masa  of  limotpHou:*;  basalt  was  ir^ternpstjjd 
l^etweeii  them,  they  rtiUst  iotm  a  divisioti  in  the»iniddle 
pf  the   vein,    as   froni    the  tz^utual  impenetrability    of 
^  their    fibres  they    could  not   incorporate;      The  cdiu- 
cideiice  of  the  existing  plienomena  with  these  conclu- 
sions is  sufficiently  remarkable;    for,  in  numerous  ob* 
servations    I   have    made  on   the  basaltic   veins   which 
^flect*  the  prismatic  configuration,    I  found  the  pris/ms 
were  always  horizontal,  and  often,  that  there  were  two 
ranges  of  them.     One  of  tl\eir  ends  applied  to  the  wall 
pf  the  veins,  the  otbgr  frequently  united  to  an  amorphotia 
pafes  which  separated  theip ;  and,  when  no  such  idter- 
«|Uedium  occurred,  there  was  invariably  a  division  iti  tfm 
middle  of  the  vein.     Not  unfrequently,  the  veins  o^»i- 
tahi  three  sets  of  prisms  ;  a  range  of  sniall  ones  on  each 
^ide,  and  of  much  larger  ones  in  the  middle.'    In  tMa 
^ase,  the  little   prisms  are  always  separated  frpna  the 
.  larg*e  ones,  and  the  divisions  of  the  large  ones  are  very 
^regular*, 

'i  'Aftfer'the  statement  of  my  opinion,  that  peirfeet  si- 
lifiilarity  of  structure  may  exist  in  the  products  of  aqueous 
atid  igneous  formation,  it  will  hardly  be  necessary  to 
<*oncIude  these  observations  with  remarking,  that!  should 
Hot  consider  the  establishment  of  these  peculiar  nibd^ 
ef'arraugement  as  the  slightest  demonstration  of  the 
%neous  origin  of  baisalt.  It  appears  to  me,  that  the 
truth'iof  my  deductions  is  entirely  independent  of  either 
thfeoty,  and  that,  if  ever  the  period  should  arrive  when 
the  origin,  of  basalt  sliall  be  determined  by  irrefragable 

♦  The  observations  alliuled  to  wei:e  made  during  the  course  of 
k(8t  sumnier,  (18030  on  ihe  very  numerous  basalt  veins,  or,  as  they 
aire  there  called.  Whin  Dykes,  which  traverse  the  red  sandstone 
and  Ved  sandstone  breccia,  which' forms  the  greatest  part  of  the  coast 
•f«tbe  Firth  of  Oyd^i^  between  Greenock  and  the  Largs.  * 

demonstration. 


Digitized  by  VjOOQ IC 


4ff    OSsO^mslfn  tUsati  hOiminiTNamtiH 

cfemon  Wanori  ^  the  lOPStttictsinzi^Gutk'wti  Ihsiy  to  iccdtfif- 
Sdtb&ti^  With  eqnal  fieHify  to  ^fther  indde  bf  agfeticy'*. ' 
,  The  ioiaiense  ii9ag«itii^  jo£  wxne  b^sailtie  fiebsms^ 
^tatrmBe-^regidartty  (rf  thair  prismlidc  eonfigviilaei^; 
luffd  the' ifisoiiISar  structure  of  ^heiir  aiiiciiktioiis;^  Mlve 
JKr^ted^th^  Attention  of  naitiiiralists  to  themf^Wc^ 
ibdiore  tiia9  tb'aiiy  of  the  other  rocVs  which  anect  tl^e 
^f4i;^mnar  ^an».  Yet  many  of  these  are, .^ufici^ftljr 
4Wi»rfaiU«  W  deserve  more  pacticukur  iip^4>e|hmji*& 
generally  been'  {Hiid  to  them;  and  th^  vflbrd'^radBt 
^ti^aiiV^  proof,  that  this  cotifigiriratioii  ts'iiof  cba- 
*1(!ffi3.  tjd  either'  the  kqueous  or  igriebus'  fciliiktidti  ;^or 


Il«i 


'n  r  ]^,.   Xeir»  lit  hit  Piper  0n    the   €r}'^t»Hka(tOBS   (ottn^  'in 

J0tis9»  niggestfl  the  probabHity  of  basatlti^  piller*  being  fi^hflcdsW  ihe 

'  etystaliizaitioii  of  Titrettus  lavaii.    See  Pbitosophfcid  IVamadtioY^  for 

•■•me.  Vol.  LXVl.  page '550.      '  '^     '•    -^^  «'^^*' 

Oolortiiea  ^^  of  opinibn,  ihat  the  pVismaltc  fifnt  Vwr^^fdhifBi 

ibid'vaitvhfehhib^ flowed  into  the  sea;  atid  he  atiifbdVed'^it'ti  tk 

ihjfffikftig 'of  (i&  imass:  hb  deacnptien  of  the  a|lp6ai»Ek^  ekblHMed 

1^  What'h^aafaithe  |frtt»atic  lavas  at  the  foot  ofEcnama&s  ^dtiiftidbo. 

**  In  the  bm  of  Eioa,  the  form  and  dimensiotis  of  tbe'coflSd^Ds 

^  fki-y  iis^tnu^cn^  as  the  manner  in  which  they  are  'grou|)i^d';   hex- 

^ aedral  at)^  jpentae^ral  prisms  are  mofl'abund^ht ;  thenihe'tetiaeifFal, 

•i^lhe'WeWZWtaedral,  and  octaedral.  ^e  Itast  I'havfe  ISft' are 

^ '*^ only  four  xndhes  diatneter  j  others  are  more  ibaif'ibifeeiftetV'ifeyiro 

'  ^^^ommonly  of  a  siiigle  shoot,  which  it  soiiiedrtH  W  ti^^bj^; 

'^'btb^trt  afie  divided  by  arlioulat  ions,  wkitsb  are  (^€»m  abe^^to'iix 

V  feci  asund^^  ■      .'    ^  ^.  '.  •  ^-z.^':  .--./^L.'^'.b.ii;-. 

«« 1  have  more  than  once  observed  a  large  eolan{nd!vfdS!titl6^  several 
*  **  srhatfcf  in  lis  upper  part;    The  tofutoris  art^gt^^lfy'Sfij^A^^ 
'^  ''top  than  the  bottoin  of  the  streaip  of  IkH'a»^b^hU6eWytIlUii^ 
**"^and  ihcy  aire  always  liad  tn  tfial^pkrf^bf^W',^Vr^aW^^b^ 


^^i^imor^aiti^lOtiti^lii^^m  l^iiilSt¥6i^yi^tmf^  ^ 


oi^q?  K;oi9£n un  a^*jk  9v«d  I  a^iif^^ 
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^.j^yianuclal  bunalet»  by  parting  from  a  coininon  centre ;  arvl,  final]y« 
^*''there  are  iome' which,  by  their  reunion,  form  large  oaiTs.  ^tiesis 
^^Wtr^k  iivai  Whibh  are  Rttbef  pyrimicial'*  than  -j^MatKS^Vi^l^iifUfc 
"^^il^mhf^JC^  'gMMm^p^^A^  iHfitibd  ft^miUt  «intt&^:MllMr«|»> 
^Wi<iiwto»  ^fWMi  iRiftmpim  Am  chafi  olChmfigiMxil £;ijnn^ 

^V'^Q^Oie^^of  V,i:iw^  w»f  the  ^le»  l|)f4!%M%|ffjrf!|l!)fn^ 
//^rpl^p  Pfjit^  •^TMPulf,^  prisms,  which  M^pe  ^^15^  ^,c<^l^)ff^ 

*'  centre,  and  form  fasciculi  singularly  twisted.    Tlie'aruculaliom  m 

<^  marked,  hut  the  species  of  rertebrs  do  not  separate.  In  the  heart 
,T'  9f,4hcr:mottntaiii  on.  whicfaf  stands  the  Castello  dl  Jaci,«Hiert  ara 
..  >*;  ^ig^  balJU,  irosR  two  1^  ffwr  ^t  in  diameler,  ns^mUifig  hffufpk 
r  f  1*ff .'  %«P:  rS'n*"^  Wi  ^«  «**  of  €ha«figiw.'    Tiiijese:;  M^^jpf 

**  lavft  AM  fdrmed   of  pynunidal  co)ujiM>>s»,.oQftec^  ^*  tf^  fft^ 

5^  ,  Tfhe.;divj^ion  of  the  upper  part  of  basal tic,^oqlun^.ijptg^j|gp^^l 
ic.,^sUgi:  OAf^bas  also  been  observed  in  tb/e  basaltic  cplunrnf-pf 
jj^aixbead*  by, J>r.  Richardson.     See  Nicholson's  JoMrf^d«  41^*  YphJ' 

-jc^n*  A^9>9sli«H*e4iriBm>atthe  foot  of  £|na^  dmsviMjyy  po^^ 
fAi|^^^^,4^hi<M»s,orig^    mQStx>f  them  are  pi;o^>ii^Jy^?iSj|l^  .,i!4lr.«** 

'siKWf  oC  Vic^n^ne^are  of  ^he  same   substanjqe,^  }md^.^^^9;^^a|9j^  tbf 

^^p^jgp^aUc^lava*  of  Auver^,  and  of  the  Viyarais.     Tlie^  b^d  of  l^yi 
^t.JajSpala^.near  l^rticijia ^divided  By  vertical  fissures,  which  ^iye 

^  J't  J^e^ aspciqi  of  irregi^laf ^coluxnns.     At  Aquapendcnte,  in  .a  qi^^rry 
of  undoubted  kva.  Bear  the  road,  are  some  ttiuoh  more^  perfect  pmn|$ ; 

.^Jtt)j^^,«re"ver7  irr5j;pJa^^^  in  their  texture  they  ai^certfiijcajf 

^{  wl)ipljj^^nj,i]59  grj^nltc,  *yr^i^^^        S^ran^  tjtJQught  they  resembled^ ,  I 

.^ J^j^^ff^Vi?^"*^  *i?  V  ^i'^.P^tatip^  of  th^<^.  ^  i  Jhav€,confijned  myseH 

^  il^ich  I  have  seen  numerous  specimens. 

places, 
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4^     Observaiions  on  i^mtf/,^  attittm  ibe  Transiiim 

jiac^Sf  aiefoiuid  near  Dresden,  Mvsral  Aset  in  Idngtb^ 
JMid  net  more  tban  two  inches' in  diameter.  Columns 
^  petrpaiiex  compose  a  ki^  portiOB  of  a ,  mouoliiB 
near  CoDtfltone  lake.  Very  pmtect  qeadmogular^ptMnsr 
of  argillaceous  schistiiti  are  fotind  near  Llanwrst.  llabUel 
ftlate  aasumes  the  columnar  form  at  Barmouth-  The 
limestone  near  Cyfartha,  in  Glamorganshire,  is  dividied 
into  very  regular  acute  rhomboidal  prising!  ev«i  the. 
saodMiOQe  fof.  the  same  district  is  not  unfrequeotly.  oo^ 
lumnar  ;»aad  one  of  the  beds  of  gypsum  at  MoBtnastre 
is  dintiactly  divided  into  pretty  regular  columns.  Sapd^ 
itohe,  clay,  argillaceous  iron  ore,  and  c^iiy  Otiier 
substances,  become  prismatic  by  torrefaction } .  and  the. 
prisms  of  starch  formed  in  drying  have  often  becui  com*, 
sidered  as. iilust^'ajtive  of  basaltic  fomiatiofis^  .      i     * 

I  am  very  far  from  conceiving,  that*  all  tlie^e>  e^H 
figurations  are  influenced  by  such  systematic,  ariratEige-^ 
ments  as  have  determined  the  form  of  some. '  basajl^c 
oolumns.  I  consider  most  of  them  as  solely  attribut4ble. 
tQ  contraction  ;  which  is  only  a  farther  ext^nsiofi-.-pf 
tlie.  ago-r^gative  force,  and  must  be  regulated  .bf  ib» 
t^xttirQ^  the  form,  and  the  position  of  thp  mass^.  Where 
the  texture  o£  the  mass  is  homogeneous,  avid,  its  cpp-* 
tractions  uniform,  its  dimensions  may  b^  dimini^hedy 
v.ithout  its  continuity  being  destroyed,  provided  .its  ^g-* 
gjrcgation  be  so  strong,  as  to  overcpm^  tlie  %^  J^ysfti^ 
of ^|:be  mass,  and  its.  adhesion  to  other,  s|i^l|stan{c^ti  fiv^. 
vrhen  the  resistance  is  sufficient  to /iOVQirpqin^i  ;|h^i  ag^ 
grega^tion,  the  ma^s  will  be  rent  by  fissures  {)0r-pef^(i^^)|ttr, 
to  the  direction  in  which  the  greatest  resistanec;  lf9  it^ 
contraction  takes  place,  or,  in  oth^  words,  by  'fissukres 
perpendicular.. to  its  greatest  slu'%^;./oi;  it  i$  fr^as^ the 
extreiqities^^of ,  the  greatest  >i^r£ii$e^,  that  tl^-.lacgest 
quantity  of  matter  must  tiav^rae   the  greatest  .ajpai:a« 
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iD  ortler  that  the  conCimction  may  he  performed  icvitbout 
bii^aob  of  tJCHitinuity  ;  therefore/  H  it  bt  *n  e3CleBsivft 
tabular  mass^  it  wiil  be  divided  inrto  prisDns,  by  fissures 
perponctiGiil^  to~  its  sur£»cea.  The  9f)wef  of  aggve<^ 
gation  woald  deteimine  these  prisms  to  ba  hexagonal^ 
as  riiat  form  contains  the  greatest  quantity  of  matter 
in  the  hist  surface,  of  any  prisms  that  can  be  rnil^d 
wifchoat  interposing  prisms  of  other  forms.  Bnt  thu 
would  require  the  texture,  the  contraction,  the  thicks 
jiess»  of  the  mass,  and  its  adhe^on  to  surrounding  sub^ 
f^tances,  to  be  every. where  precisely  the  same;  ai^cj, 
aft'  these -catiditions  can  liever'  be  fulfilled  in  an  exten- 
sive fortttation,  all  the  inregutarities  that  are  found  mait 
necessurily  ensue.  The  6ame  rule  that  determtiies  the 
fissures  of  a  tabular  n^is  to  be  perpendicular'  to  its 
sttflbees,  must  detiermine  the  rents  in  a  spheroid  to  be  £- 
recced  fwnn  its  periphery  to  its  centre. 

Th^gh  these  €onsidei*ations  may  be  suffici^it  to  ex- 
plain th^  tendency  to  division  iivto  prisms,  which  ift  sio* 
gi&fierdHy  eii^tended^  and' "^ which  has  produced  anany  of 
tlMMe  «d[>oi^tfoD8  that  have  been  dignified  with  tlie  nf  nie 
of*  €oIm«ns,  l>eicaiiBe  th^y  have  occuiTed  in*  lavas  ojbA 
in  fOcte  of  trap  formation  J  they  are  utterly  inadetjuate 
te  iWdM:mting  the  formation  of  the  raor«  perf€^  bO- 
saltit  ffe'isnw : '  4^ey  offer  no  means  of  aeeounting  fiir 
the  extreme  regulurity  of  the  sides  and  the  prediskift 
of' <ebb  atnigi^)  for  the  articulations,  Seh*  the  close  eofi- 
t»*t'irf'  which  the  perfect  columns  are  placed  to  one 
•aMtb^#^  Aor  for  their  mutual  adhesion,  w4)ich  is  so  strong, 
•tfWtt  'it  ^f^en-  requ^iee^  ^HMi^M^rabie  violence  -to  separate 
Jthem.  Tllisse  fbcts  are  in  absolute  contradiction  to  all 
dd^'  i()«treat  or  eontraetion,  and  seem  to  -me-to  ceincM^ 
l>e*fed*Jy  wtb  the  e»planitkm  ef  their  origin -which  I  have 
-alfcady  ptesumedto lay  before  yott.  ■    '  .     *        - 

•  Vol,  VI. — Second  Series.  lii        Method 
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tfdfifkuf  of  suspending  Ships  instead  af  Uflting  tistrtiyjoy  ik 
Furpaseiif  cleojingthevi  from  their  BfocJ^s*    .    . 
By  Mr.  RoBEnt  SE^pmcs,  of  ChatbMi  Yard. 

With  ^  Plate.  '  ' 

JP«)in  ihc  Transactions  of  tbc  Socixty  for  the:  Encou- 
:t  ragjement  of  Arts,  Manufactures,  aqd  Co^M^RCft- 


T. 


The  Gold  Medal  was  voted  to  Mr,  SEPPiNCs^or  this 
Inveniimt, 


L  HE  following  is  a  description  of  an  jpveii^njby  Mr 
llobert  Seppings,  late  master  shipwrightrassistant  i^i  hie 
Majesty's  yard  at  Plymouth,  (now.  master  shipwright  of 
ius  Majesty's  yard-at  Chatbani^)  for  suspending,  instead 
f£  lifting,  ships,  for  the  purpdse  of  clpai^ing  them  .^rm 
iheir  blocks  j  by  whiph  ii  very  great  sayi^ig  will  a^pcjrwe  t^ 
jjjte  public  ;.  and  also  two^tliirds  qf  the  tii;pe  forn^jy  lyi^^ 
in  tbi^  operation.  From  the  saving  of  time  a^othi^ .  v^rjr 
Unpar.tant  advantage  will  be  derived,  thfi^t  of,  emh^Rg 
iarg^  ships  to  be  docked,  susp^ndi^d,  £^pd  un^ocl^ed,  tlw 
same  spring-tides.  Without  entumeratii^g  thpinconyeok 
pncies  i^rising,  and  perhaps  injuries  which  ships  are  li^r 
|)Ie  to^ustaiq,  from  the  former  pi?aptipe  of  lifting  tbci^^ 
^d  which  are  removed  by  the  present  pku  ;  thfit  .whi9^ 
relates  to  manual  labour  deserves  .partic^^rattenti^Oi 
^wenty  men  bpiijg  sufficient  to  suspend  ^  fir§t-rate>.wh^i^ 
it  would  require  upwards  pf  ^po.  to  lift  her,  The  ^it:^ii^ 
tion  which  Mr.  Seppings.he^dm  Plymouth  yard  ^atfA^K^^ 
tq  him,  in  a  great  dpgie^,  th^  sbjiinurig  a|i4  ^if^g.  ^.4^t 
as  wallas  the  other  practical  part  qf  th^  prpfessioji)  of.fi 
fbipwright.  Here  he  had.  an  .oppqrtun jty  of  9k»^k^  , 
and  indeed  it  was  a  subject  of  general  regret,  how  much  I 
^ifpe,  expense,   and  labour,  were  required  in  lifting  a 
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Method  ofm$ptfding  Ships,  Kt.  427 

fillip,  particularly  ships  of  the  line;  This  induced  bim  to 
consideir  whether  some  cdntrirahce  coulf  Sbt  Be  adopted 
to  obviate  these  evils.  Arid  it  occurred  lb  Tiitrij  that  if 
he  codid  so  construct'  the  blocks  on  Tvfaicli  this  sbijp  rests^ 
that  the  weight  of  the  ship  might  be  applied  to  assist  in 
the  operation,  he  should  accomplish  this  very  desirable 
cttd.  In  September,  1800>  the  shoring  antf  lifting'*  tfe 
San  Josef,  a  large  Spanish  first-rate,  then  ih-  dock  at 
Plynaouth,  was  committed  to  his  direetioBs;;  to  p^form 
which,  the  assistance  of  the  principal  part  of  the  artificers 
of  the  yard  was  requisite^  In  conducting  this  busin^^ 
the  plan,  which  will  be  hereafter  described^  occurred  »to 
his  mind ;  and  from  that  time,  hei,  by  various  experi- 
ments, proved  his  theory  to  be  correct :  the  blocks  con- 
structed by  him,  upon  which  the  ship  rests,  being  s6 
tiontrived,  that  the  facility  in  removing  them  is  propor- 
tionate to  the  quantity  of  pressure  ;  and  this  circumstattci 
is  always  absolutely  under  command^  by  increasing  ol: 
dlittiuishtng  the  angle  of  three  wedges,  which  constitute 
Grie<»f  the  blocks  ;  two  of  which  are  horizontal  and  one 
t^rtical.  By  enlarging  the  angle  of  the  horizontal 
M*edges,  the  vertical  wedge  becomes  6f  c<insequeric6 
more  acute  ;  and  its  power  is  so  increased,  that  it  has  ^ 
greater  tendency  to  displace  the  horizontal  wedges,  ai 
catn  be  proved  by  a  model  *j  where' the  power  of  thfe 
screw  is  used  as  a  substitute  for  the  pressure  of  the  ship. 

Mr.  Seppings  caused  three  blocks  to  be  made  of  hard 
tre)od,  agreeable  to  his  irivention,  and  the  wedges  of  va- 
rious aftgles^  The  horizontal  wedges  of  the  first  block* 
were  nine  degrees,  of  th6  ^^cond  se\^en^  and  of  the  third 
five ;  of  course  the  angle  rf  the  vertical  wedge  of  the 
fif St  block  was  162  d^greesVof  the  second  1,66 j  and  of 

.*  IVaeivcd  in  the  SQcieiy*s>reposiroify  fo^  public  ixwpection. 
t  lii  2  the 
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4»    Method  ^^^H!miv^^Kf&^inkeM^f4^tiig^ 

cfettted',  arttl  rtbbed  oVer  with  soft  soap  for  the  pnrfwftft 
of  e^pcritneAt.  They  i^efe  then  phiced  in  a  dorff,  ifllili 
MiJ%«ty*fe  yard  at  Pfyradutfe,  in  ^hich  a  sloop  bf  wir^#« 
tSo  be  docked';  on  e^anirning  tl>oin  aftefr  the  vessel  •^a'fein^ 
ahd  the  Mater  gone,  they  trere  all  found  to  httve  kept 
iftiir^itaitioWs,  as  phrced  before  the  ship  rfe^t^d  irpsn 
theiit.  Shordi  in  their  xrake  irere  then  idr^cted  to  sustJiifi 
4fefe  sbf^j  ptior  to  the  said  blocks  beirrg  taken  from  iiWicr 
tJre  ke?el:  Thfe  process  of  clearing  them  was  try  applritig 
the  potrer  of  battermg-rams  to  the  sides  of  the  o\itcfr 
ehHs  of  ihh  horiaontal  wedges,  alternate  MfoTT^  being 
given  ft)rfe'  antf  'aft,  by  which  means  tfiey  imtnediatelX' 
i^ceded,  aiid  the  V-ertical  Xvedges  were  disengaged.  It 
M^As  observed,  even  in  this  stoaH  shipr,  that  the  block 
-frWch  wa^  formed  of  hbrizohtal  wedgei  of  miwe  d^gre^s 
ckme  away  much  easier  than  tJwsc  of  seven,  and  the  «tt<^ 
df  sfeven  Wian  that  of  five.  In  removing  ttef  ifcftmii 
BItkrki?  hy  the  po^Ter  of  the  battering  rams,  whStilfWcie 
;«tfe]Vetid6d  Tri  the  hands  of  the  men  cnipteyed,  ■  fcy'%bfeir 
rihftfi'rig  topers  pa^^ed  through  holes  for  that  purpose^  it 
"^Wai  remjarked  by  Mr.  Seppings,  that  the  Operation  Jvras 
Xtiei^iaborioi7S  to  the. people,  they  havingto^opporrthe 
^ight  t/f'thfe 'battering-rams,  as  well  as:  to^sfet  *?hftrt»1ii 
fltotibh.'  ^e  then  cbnceived  an  idea  of  affisltrg  ^he€h 
tiffair  thcf  e'xtt'ertiity  of  t!>at  part  of  the  vtrfrts  whr4fc  Js«iJlfes. 
tJle  wc^c%es.  I^'his  xvas  done  'before  the  blddi^s  ^trere'ii^in 
j)lafce?d ;  and  it  has  ^nfce  \>et?n  fotitid  fdHy  to  'an«*«<fr  tk 
pWpos6  intefided,  |Kirticularly  in  teturhitig  thekc^HSft^- 
tal  wedges  tor *cheir  origitial  sittuattotis,  tvh^m  the  >i'Or^^is 
|JeVfdrmed  for  \^^hic!i  they  <5'^re  displaced,  die  wHctlfc^dso 
;  j^Mng  a^rc^t 'iliar^ase  of  ' j>ovVcr  ^o  the  ramj^^^  ^Tad-^tfe- 
'  ^refasa  of  labour  to  ^be  artificer^ ;  besides-  whieh^'tfie 
kld.«rs  iffe  gfveh  with  teucKpiorje.  eicactiiess,- -  The^iwiiie 

block* 
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for ^  J^UJfose^  vfekmi^lUin'frim  their Biock^.   4S$ 

tloclds  were  again  hritJ  in  anolhefr  docki  in  which  sK  tw0* 
decked  ship  of  the  linfe  was  docked*     On  examination, 
i?bfey  wei'e  found  to  be  very  severely  pressed,  but  wex& 
removed  witb  great  ^ease.     They  were  again  ptec^d  ift 
«nfotber,dock,  in  which  a  three-decked  ship  of  the  line 
^as{  docked.    This  ship  having  in  her  foremast  and  bow- 
sprit, the  blocks  ^vere  put  quite  forward,  that  being  th^ 
pait  wWcb  presses  them  with  the  greatest  force,    JV« 
soon  as  the  Mater  was  out  of  the  dock,  it  was  observed^ 
t^attbe  hoirizontal  wedges  of  nine  and  seven  degrees  ha4 
i^eiceded  some  feet  from  their  original  situations.     Thi* 
aflfertled  Mr.  Seppings  a  satisfactory  proof,  which  expe- 
rience has  ^ince  demonstrated,  (though  many  persons  be- 
Jore  MH)uld  not  admit  of,  and  others  could  not  under- 
Mattd,  the  principle,)  that  the  facility  of  removing  the 
btecks  or  wedges  was  proportionate  to  the  quantity  of 
,pre6ste*e  upon  them.     The  block  of  five  degrees  kept  its- 
:piaw,  but  was   immediately  cleared,   by  applying,  the^ 
Mjaf)W^  of  the  battering-rams  to  the  sides  of  the  outer  ends^ 
.  of  t^^  .horizontal  wedges.     The  above  experiments  being; 
•(commtiaicated  to  the  Navy  Board,  Mr.  Seppings  was  di-^ 
xected  to  attend  them,  and  explain  the  prinisiple  of  jiis 
.JnvBUtjon ;    which  explanation,  farther  cOrnAorated  Iqr 
the  testijnonids  of  liis  then  superior  officers,  was  so.  satis- 
ifactary,  that  a  dock  was  ordered  to  be  fitted  at  'Plymouttk 
n^der.  his  immediate  directions.     The  horizo«ta!l  wedges. 
jinjAna^  and  the  other  docks  that  were  afterwards  fitted 
,>byhii2),  are  of  teast-iron,  with  an  angle  of  ab©ut  five  de* 
..grewind'U  half,  whi(^h,.from  repeated  trials,  are  found 
.-ej^ualftoany  pressure,  having  in  no  instance  receded, 
auffd  when  required  wftre  easily  removed.    The  vertical 
.wedge  is^ Q^P  wood,  lined  with  a  plate  of  wrought  iron> 
balfan "inch  thick.     On  the  bottonaof  the  dock,  in  the 
iWsA&:k:ii  ^ach  block.  Is  a  plate  of  iron  three  quarters /)f 
.  ■».  'i  I-  an 
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ail  inch  thick,  BO;  that  iiron  at  aH  tnnesmets  in  c(mta^ 
with  iron.        .  .  ... 

The  placing  the  sustaining  shoresy  the  form  and  si^ 
of  the  wedges  and  battering  rams^  &c,  ako- tbe-^proce^ 
of  taking  away^  and  Again  replajctng,  the  -wedged 'of 
which  the  block  is  composed,  are  also  exemplified  -by  a 
model. 
.  The  dock  being  prepared  at  Plynioutb,  in  Augtwtj 
1801,  the  Canopusy  a  large  Erencb  eighty-gnn  ship,  t^'as 
taken  in,  and  rested  upon  the  blocks  ;  and  the  complete 
success  of  the  experiment  was  such,  that  other  docks 
were  ordered  to  be  fitted  at  Sheerness  and  Poitsmouth 
dock-yards  under  INlr.  Seppings's  directions.  At  the  for* 
mer  place  a  frigate,  and  at  the  latter  a  three-decked  ship, 
were  suspended  in  like  manner.  This  happened  in  'jDe- 
ceoxber,,  li502,  and  January  1803  ;  and  the  reports  were 
^  favourable,  as  to  cause  directions  to  be  given  for  the 
geoieral  adoption  of  thbse  blocks  in  his  Majesty's  y^rds. 
This  invention  being  thought  of  national  cons^quefid^i 
vith  respect  to  ships,  but  particularly  those  of  tKe  ua^y; 
government  has  been  pleased  to  notice  and  retrs^rd  IVln 
Seppingfi  for  it.. 

The-time  required  to  disengage  each  block  is  fromone^ 
to  .three  minutes  after  the  shores  are  placed  ;  and  a  firit-' 
rate  $its  on  about  fifty  blocks.  Various  are  the  causes  fof' 
which  a  ship  may  be  required  to  be  cleared  from  b^* 
blocks,  viz.  to  shift  the  main  keel^  to  add  additional  false 
keel,  to  repair  defects^,  to  caulk: the  garboard  se^m^i' 
scarples  of  the  keel,  &c.  Imperfections  in  tlie  false  koel,' 
which  are  so  very  injurious  .to -the  cables,  catn  in^  tbef' 
largest  ship  be  remedied  in  a  few  hours: by. this  inveiitidtt,^ 
without  adding  an,  additional  &bore^  '  by  t^kifig'  aw&y 
blocks  iorwai'd,  amidships,  and  4ba&,  attlie  samotitoe!;' 
i^nd  when  the  keel  isi^epaired  i^  the' wake:4^tfaos^'ble6l»;t' 
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^gi  fTfitaFning  tiiei& dntio  MbeitF^ptBcces^tadd  Khe»  by  taking  out 
ihe  next,  ^nd  so  in  succession.  The  blocks  ca;iy'b0te^ 
^pikused>  in  their  original  sitnaitions^  by >  the  ^afiplication  of 
IJ)^^  wifo^l  battering-rams  to  the  wedges^  the  pou^i^r  i»f 
lu^hi-eli  ia  so  very  gres]rf;-tbat  the  weight  of  the  ship  caabe 
|abe|i  from  the /Siiores  that  were  pUced  to  sustain  her. 
There  were  one  hundred  ^nd  six  ships  of  different  cl<ii(ses 
|i^^  at  Plymouth  dock^yard  from  the  1st  of  January, 
J.'T^^S,  to  tbeSlst  of.  December,  1800,  and  had  the  ope*, 
•isaiiouiof  lifting  taken  less  time  the  number  would  have 
}.)j&en  very  considerably  increased  ;  for  the  saving  of  a  day 
is.  very  frequently  the  cause  of  saving  the  spring-tid<!, 
sifhicb  .nit^kjes  tlie  difference  of  a  fortnight.  The  import- 
^rjc^  of  iJiis  expe4ition  in  time  of  war  cannot  be  suffici- 
^Utly  estimated,        .  • 

.  This  ioyipntiQn  i»ay  be  applied  with  great  adva«rtag€i 
whenever,  it  i^  necessary  to  erect  shores  to  suppcrt'cmy 
gi^t  weights,  as,  for  instance,  to  prop  up  a  building 
d*wif^;  the  repair  of  its  foundation,  &c.  Captain  Wells, 
.  of  bi$  Majesty's  «hip  Glory,  of  98  guns,  used  wedges  of 
l^n  Seppingsi's  invention  for  a  fid  of  a  top-gallant  mast 
of  that  ship.  In  1803  the  top- gallant  masts  of  the  De- 
*f^m^y  ^f  ^4  giins,  were  fitted  on  this  principle  byjMr. 
jSq^iugs^  and,  £rom  repeated  trials,  since  she  has  beetv 
iOi:qizi43giu  the- North  Sea,  the  wedge  fids  have  beea 
foiind  in  every  xespect  to  answer, 

A-JButit  is-Mr^Sepprngs's  wish  that  it  should  be  underw 
stood,,  that  the  idea  of  applying  bis  invention  to  the  fid 
pf «  0p-gi^lknt  mast  originated  with  Captain  Wells,  who 
M^\  uqdei^ood  the  principle). and  had  received  from  him 
^  model' of  the- invention.'    i  .       .  . 

,  Wheit  iitis^requir^  'to  strike  a  top^gallant  mast,  tim 
t9^.rope$»a«j  hove  ,tight,  and  the  pin  which  keeps^the 
tp&i{spt%t<4 .wt^ges  jiiX'their  place  Is  (xken tmt  by  one mhti' 

'i%J  going 
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i8iilrt>rktd  tHi A&^, :  as  itevm  iotte  drawing'  and^»odtl^ 
tiM  iftcdooDpaay'  tbif:  atcLteiBttiitic  iTiie«|)^r  pgr^ioS^ 
fid  (bold  is:oitt  to'faim  tslie.  verti^  wedge;  1%»  adf^-* 
tfifft derived  from 'fuidiig'top^gailant  masts  iii.lhiii'^f^* 
ift^  itfaat  .the^  can  be:  strwtk  aM  the  tfaortMt  ft«m«v^%ndf 
M^patishicking  the  riggmgi^  wbidi.is.freqaicntljti  tbe- 
<^$i^  a£  iiprimgiiig  and  carrjing  tlittmian'a9r,..|iaitkspi&i%t' 
thi>Re(.wkh  long  pole  hesuis«  The:  ajigle.of  titeLhaadadttta^ 
Ms^dg^s  fa9  tlie  fid$  of  mastft  should  be.  about  twenty  <^w 
gK§e$4v      V  '^*'-j  ^"^^  -?^-'" 

The  above  account  was  accompanied  with  c^ffifi^tf^- 
fi^mi' Sir  John  Hensjow,  surreyorof  the  likvyv- ift.'i&. 
Bidttim,  master  shipright  of  PortsanoutbiyaWl  4-  W^5»»J-' 
Jsjlm  Catpentfir,  foreman  of  ShefettflesS  doet-jskitf  J,"'^*^' 
firtiSMg.Mr.  Sepptngs*6  statement.  ^      ^'^<  >»b9'«  ciou 

c.--.  ■.•.-» .     ^    ■  : "T  ']    i ..!  *i,  *U •  1  ns  bir.v 

Aefef^ice  to  the  Engraving  of  Mr.  Seppings^s  Mefh'^ 
'"'^  bbviaiinif  the  Necessity  of  lifting  Sfiips.  ^late  !Xx.,      \ 

^3'^s;plaia.aad  section  of  a  seveufcy-ftwidr  guteiMfhifiidc}*^^ 
#cribe$  the  method  of  obviating. tb0>  it^fis^>9fjj|ii^'# 
^ips,  when  there  maiy  be  occaston  to  put  addkiooal  &lse 
keels  to  them  y.  or  to  make  good  ^be  imperfeetioi^s'  of  those 
jikeady  on  ;  also  when  it  may  ibe  necessary  iQ^^q^f;^  t^e 
^arboard  seams,  acarples  of  the  keel,  &c.  by  wjp^^fiye^s 
s  very  considerable  part  of  the  ex|ieii^,|^||  ^fSiM^^* 
and  much  time  gained.    The  ^CJ9^.  ar^^  <^^lf^  fff* 
again  returned  by  the  followin||^|)gg^§^4  ^A^itotffr'ijy 
Dumber  of  shores  are  placed  undertiij^  ^MPr^H?fS%^  iV 
weight,  and  set  ^n^^fiMj^^:^ 
forking  of  the  battering-rams  forehand  sit  wiJiad«|^> 
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\void  jpliMJkDg  ^ajr  opposh^the  Uodtd/astbey  wbu|d  in: 
that  o^se  hinder  the  rettirfi  of  the  vecl^s*  wit^  tiic  bau: 
teiing  rams^  A  bJcrw  ttiust  their  be  giten  ibrtrard  <sm  tbsr* 
tiuoter'end  of  the  if  on  wddges  ^vith  thebattotringi-ramfi  ih  ^ai 
fore  anad  aft  direction,  which  will  cause  th6i»  to  slide  aft^i 
as  shewn  in  the  plan.  The  battertng^ams.  abaft  then  r^'^ 
tut'ii  the  bio^,  ahd  the  wedges  again  come  forf'Wari; 'by^ 
the  repetition  of  thte  operation,  the  wedges  ^iU  be  ^iiftf^ 
great  ease  eleared,  and  the  angular  block  on  the  ^/p ^)ll-^ 
drop  down.  When  the  Work  is  performed,  «h6'bl<tete' 
must  be  replaced  under  the  keel,  and  the  wedgfes  drf  ^erC" 
bad:  by  woAing  the  ram's  athwart-ships,  as  described  in 
ib^  action* 

iN«  B/  In  returning  the  iron  wedges,  to  avoid  sthdtifng? 
^ftHgt^  bloek^r  '^  ^  proposed  to  letre  a  fetr  of  thMkt 
Oi^.forw^d  a|Ki  aft,-  anfi  step  the  ship  Up,  by  laying  <oili^ 
iron  wedge  On  the  other^  as  ehewn  at  Fig.  i ,  Plate  XXi : 

To  facilitate  the  business,  blocks  may  be  cleared  for-' 
ii'-ard  and  aft  at  the  same'  time  sufficient  to  get  in  its  placed 
one  lengtlt  of  false;  keeU  If  the  false  keel  should  w^t\% 
tepairip]^,  it  may  be  done  i^iiihout  any  additional  shorte,^ 
by  clearing  one  block  at  a  time,  and  when  the  keel  it 
repaired  ia&st  waie  of  that  block,  return  the  wedg^-M 
ahrr^  dijhect^,  arfd  clear  the  next,  &c.  '    * 

.  ..  ^  ^,  Bfl^cjiflif  and  Pijiii,  Plate  XX.  Figv 2* 

^DJ  daBktforrisltig'trdbA       ^ 
'  E;  fAi^  6f  the  bdteooii; 
♦i  t<<!itofflStek'ceI.; 

"^i^A^tAat  Woclfi  witfc  a  h'siitincb  irofi-pfate  6oIfedl  to 

^m-    '-        '■'    -•     "■'  -  •'  -■      ''' 

•  1Wi\  y t-4i£coin»  Series.  K  I  k  ll. 
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434  Processes  for  dt/emg  tht  beautiful  Reds 

H,  cast-iron  wedges. 

I,  iron  plate  of  three*fourths  of  an  inch  thick  on  the 
.bottom  of  the  dock. 

K,  battering  rams,  with  wheels  and  ropes  for  the  hands, 

L,  cast-iron  wedges,  having  received  a  blow  from  for* 
ward. 

M,  shores  under  the  ship  to  sustain  her  weight. 

Fig.  3  represents  part  of  a  tqp-gallant  niast  fitted  with 
a  wedge  fid. 

a,  top-gallant  mast. 

b^  Fidy  with  one  horizontal  wedge  worked  on  it. 

Cj  moveable  wedge,  with  the  iron  strap  and  pin  over  it, 
to'  keep  it  in  its  situation. 

dj  trussel  trees. 

jtceount  of  the  Processes  for  dyeing  the  beautiful  Beds 
an  the  Coromandel  Coast. 

Communicated  by  J.  Machlachlan,  Esq.  of  Calcutta. 

From  the  Transactions  of  the  Society  for  the  Encou* 
ragement  of  Arts,  Manufactures,  and  Commerce. 

The  Silver  Medal  and  Ten  Guineas  were  voted  to  ^r. 
MACHLACHLAN/i^r  this  Communication. 

\  HE  following  receipts  for  dyeing. the  beautiful  reds  of 
the  Cofomandel  Coast  were  sent  to  me  from  Madras  by  a 
scientific  friend,  who  had  the  several  operations  detailed 
in  them  performed  in  his  own  presence.  I  forwarded  a 
copy  of  them,  and  a  small  quantity  of  the  ingredients 
mentioned  in  them,  to  a  friend  at  home,  several  years 
ago  ;  but  he  dying  about  or  soon  after  the  time  of  their 
arrival,  I  never  learned  what  became  of  them.  It  strikes 
me,  however,  that  there  is  a  considerable  coincidence 
between  the  tliread  prdcess  and  that  which  I  have  seen 

recoiD- 
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•J  the  CoTO-numdel  Cbasi.  435 

recommended  by  Mr.  Henry,  of  Manchester,  Jbr  dye- 
ing the  Adrianople  or  Turkey  red. 

I  am  not  certain  whether  it  is  known  at  home  that 
many  of  the  hills  in  Bahar,  and  other  parts  of  India,  con- 
tain immense  quantities  of  mica,  talc,  or  Muscovy  glass. 
The  natives  of  this  country  and  China  make  very  splen- 
did lanterns,  shades,  and  ornaments  of  it,  tinged  of  vari- 
ous fanciful  colours  ;  and  it  is  also  used  by  them  in  medi- 
cine. When  burned  or  calcined,  it  is,  I  am  told,  con- 
sidered as  a  specific  in  obstinate  coughs  or  consumptions. 
When  powdered,  it  serves  to  silver  the  Indian  paper,  &c. 
used  in  letter-writing  ;  and,  in  fact,  it  is  applied  to  num- 
berless purposes.'  The  bazar  price  of  that  of  the  best 
quality,  split  into  sheets  of  about  two  lines  thick,  is  six 
rupees  the  maund  of  84  lb.  avoirdupois.  If  it  could  be 
applied  to  any  useful  purpose  at  home,  it  might  go  in 
part  ballast  of  ships,  and  at  a  trifling  expense. 

N.  B.  The  chaya,  or  red  dye  root  of  the  coast,  is,  I 
believe,  known  at  home;  as  also  the  cashaw  leaves, 
which  are  used  as  an  astringent. 

Directiomfor  d^eiiig  a  bright  Red^  four  Yards  of  \  Broad 
Cotton  Cloth. 

1st.  The  cloth  is  to  be  well  washed  and  dried,  for  the 
purpose  of  clearing  it  of  lime  and  congee,  or  starch,  ge- 
nerally used  in  India  for  bleaching  and  dressing  cloths ; 
then  put  into  an  earthen  vessel,  containing  twelve  ounces 
of  chaya  or  red  dye  root,  with  a  gallon  of  water,  and  al- 
low it  to  boil  a  short  time  over  the  fire. 

2d.  The  cloth  being  taken  out,  washed  in  clean  water, 
and  dried  in  the  sun,  is  again  put  into  a  pot  with  one 
ounce  of  myrabolans,  or  galls  coarsely  powdered,  and  a 
gallon  of  clear  water,  and  allowed  to  boil  to  one  half : 
when  cool,  add  to  the  mixture  a  quarter  of  a  pint  of 

Kkk  2  buffaloes 
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buffalo's  milk.    The  cloth  bejng  (jill^  soared  yi  this,  tak| 
it  out,  and  dry  it  in  tTife  sua.'  '      '         '"  '  '  *"^  '  ' 

34*  Wabh  the  cloth  again  in  clear  cold  watef,  and  dfj 
it  ii>  tftp  sun  ;  th^n  im|pr\erse  it  -intp^  ig?%^^  ^f : .^^^STf  * 
cjjLi»r|fcr  of  «^  pint  of  bu^alo'*  ^mi(k,.  ^1^4  *  flMBlSS^if^ 
^iHK;e  of  j;hQ 'PQwdered  -gallsf.  -Softlt^welLl^a  ^hig  ?JftJtq;}, 
and  dry  in  tiie  sun.  The  cloth,  at  thi^  I^^^Pl^tfrfeJW 
ae&s,  ftqling  %wgh  and  h^?d,  i^  to.  he  Jf^^^^wpb*"^ 
^^ctlad.tilj  it  become^  soft.  .  ,  .  .,  ...  .  ;o.i'j.i,^. 

r.  *tl^:Infa*f^.into  ^i:!(  quarts  of  qpld  ^ab^^si^  9S?»a^fR^ 
feci  ^^Pod  shavings,  ape}  aIlo\y.  if  tp  r^na^jfl  ^A^4^^1syi^' 
On  $he  third  day  boil  it  dp\yn  tP  t\y9^thirdfi  t^fti^*?.*^^* 
^hei>  th^  iiquor  will  a|^ear  of  a  good  brigh^^j^nfj  j^glggj: 
Jo  «very  quart  of  tl^is,  b^forp^  i^cooj^i  ^4^^  ^["^'ifig^n^ 
jQOuncq  of  powdered  allum  ;  ^oajciy  H  J'9ur,cl^i^jg^e 
qwf^  drying  it  beitw^pn  eaf  h  tjo^^^ia  t,lj^  sli^c^^.   -j^^j.^t 
5th.  After  three  days  wash  in  f'lc^aa. ^^tcr^^aj]^|y^C^jy 
in  tjbe  fiun  \  thei^  immerse  the*  cloth  iiHq  .fijg  i§pli|^ig^  of 
,.:wa^f ,  at  a^Qut  the  temp^ratm-e  «f  ,U0  Je^^?  ^^^' 
renheit,  adding  50  Quncejs  pf  pq\yd^recl  ^^^^^  igglil^' 
][9jw;ivg  th^  whole  to  boil  for  three  hours  j  tai;c5  ^e  Dgt  off 
.  j^ef.fii'Q^  IjUjt  let  th/9  clo.tl^  r^DpaiTuin  Jt  yi\tU  tl^ejigi^r^is 
.pgrfecUy  ^ol ;  |hen  wan§  it  geq^y^  an4  ^fi,g^^^^^ 
,.it]ie^yntv.dry.      .  .    ..  :\  ,;    y^A^^,i 

6th.  Mix  intix^ately  tjpgfpther,  by  ^Ibp^  f^^^^4J?^"^ 
jl^sure  of.fipsb  sbefp'^  dur^  witji  fij^yiy^  oj^  p'^d  wa- 
^er,  ip,  >vhi^b  so^k  tjiQ  dptjiUi^pj^c^^^^^ 
.  atejy.takeit  out;,  and  dry  it  iii.t^e^iw-., »,,,..  q  \^  i^y 
.  -Jtb.  Wash  the  floth^^wje^^n,^^^  it 

put  in  the  sun  on  a  ^and-bank  (which  in  l^^jft/^  Y^^S*^''" 
.  ,^ally  preferr^.  tP.a  -gr^-afe^^Jpr^A?  ^&^W  W^""§ 
it  from  time  to  jime,  as  it  dries;  ^ij^^f l^nJ^glf^/"'^ 
the  purpose  of;!i.Jii4ii?g.ftpd,^Iig5|j^^ 
.^,will  be  ot*a  very  fine  U^li^ht  red. 

Directions 
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pireciiifTts /or  ^einff  of  a  heaufiful  lied  ei^ht 'Ounces  '^ 
,     Cotton  Thread^  ^  ^^      • 

fi^I  ]^ttt  oti#  jgAlkte  'a¥i<(  ^  haV^  <iy  me^sur^,  dP  $^pu 
iii^a^dii,  info  iitl  eaitb^n  poU^wilh  thuM^g^l^s^of  >ivfAiH} 
t^r,  dnd  tilibw  the  mixture  tP  remain  f vrerity^fbU^  iHrnM- ' 
tb  petfeck  it  fbr  «se, 

^"  i2dV  Pat'  thle  fbllowing  articles  into  an  ^^dieh  tvciti 
viz.  three  quarters  of  a  pint  of  Gingelly  oil ;  one  "f^i  tt^ 
'dfieaktiirey  bf  sbe^p^s  dung,  intifnately  inix«d*b5^b#i4l  in  . 
tifatferV  two  pints  of  the  above  ley.  After  mijMitg'tSefe 
•ifig^^ni^  weH,  pour  Ihe  iH^i^ttire  gri^uaftly  ispoh  dib 
lhiPe^4 '%W\M<i^h^r  fes3e),  weltit>g  it  only  ^i^tti^ 
^ifea^,  bjf^tieiiig'  s^neefied  and  rotted  abdu«  U^  th^l^S, 
^ihftAb^'k/cd^imritlg  to  do  so  untit  «he  w'hote  k'^ddir 
pletely  6oak<ed  op^  ain^  alk^w  tll^  Ihr^d'  to  remain  itt^fiSs 
'iikie  until  next  cfayi,  . :  u 

^4-  T^k*  i<?  tip,  indput  in  th<i  sun  totjry ;  tb^tike 
i^'l^irti  itid  4  btttf  <^^sli4ey,  in  wWclrsqw^i;^  aihd  rtott^tfcei 
ifhread  t^elj,  and  allow  it  to  remain  till  next  dayv*'  '*'^"^ 
^'  Uili.  Sque^a^  and  roll  it  in  a  like  quantity  of  lUfh^Iey, 
aricl  put  It  iii  the  sun  to  dry  ;  when  dry,'  squeeze  aiid'i^iil 
'it*  agdin  in  the  ley,  and  allow  it  to  rfenbain  till  hex^'rfajjF. 

5th.  Let  the  same  process  be  repealed  tbrtje  bi'^ftbr 

^  lihies,  an4  interAii^  tiU 'next  day.  '   ''■''    ^'^ ' 

;;  ^  €fhJ  Ley  th^  ihr^d  onee,  as  the  day  before,  and  wlien 

'well  dried  iii  the  jtun  prepare  the  following  liquor  idne 

gill  of  Gingelly  oil,  one  pint  and  a  half  of  asW-ley ;  in 

*i^fiis  squpeze  arirf  rott  i^e  thread  well,  and  leave  it  so  till 

^\;''7ih.  Repeal  the  prfeii^^c(f  yesterday,  and  dry  the 


thread  in  the  suh 


Vfi.' We  sibw  prbti^s^>6^  *  '  '  ' 


'^  y^'.i^i. 


tpth. 
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4SS        Processes  f&r  dyeiitg  the  heautifid  Redsj  Kc^ 

..9iiuT\t9!t  rei>eat  the  j^sh-Jey.-process  ^Isre^  or  fp^ 
lisies^  as  under  (he  operatiops  $,  4)  5,  aad  theapreg^re 
tbe  following  mi^cture:  one  pint  of  ahe^-dutfg  wat^r^ 
ooe  gitl  of  Giogeily  oil,  one  pint  aQ4  a  balf  of  ash^l^  > 
in  this  squeeze  and  r(dl  the  thread  well,  and  dry  it  io 
the  sun* 

lOth.  Repeat  the  same  process* 

nth.  Do.  Do. 

^m^  Jio,  Do.  ,.    A 

J,,  13*t.  Do-  Do.  .         ^  :>:■..: 

.j,|^tb,..Da  Do.  r, 

,  ..t^tb*  Wash  tbe  thread  in  clean  water>  aiids<)iiee^§ei|i4 
19U  it  in  a  plotb  until  almost  dry ;  then  put  it  intoa  vps- 
«^.e9n^inxng  a  gill  of  powdered  cbaya  root,  oi|q  pini^rliy 
ip^^il«|ire  of  cashan  leaves,  and  ten  i^ats  of  demr  w^Mir  > 
iisi  th\y  liquor  squeeze  and  roU  it  about^  well,  aod.aUDiliil 
^  Iff  remain  so  till  next  day.  . .    . '. .  I  m  i 

.,  I6tb.  Wring  tlie  thread,  and  dry  it  in  tl»  3im»«nJt4S^ 
peat  again  the  whole  of  the  15th  process,  leavifigntb^ 
thread  to  steep. 

17tb.  Wring  it  well,  dry  it  in  the  sun,  and  repeat  the 
iame  j^eoes&as  tbe  day  before.  ..        ^  -^ 

i«tlK  Do.  Do.  "       >  '- 

.    T9tb.  Do.  Do.  -      ;!..^> 

ar)tb.  Wring  attd  dry  it  in  the  sun^  and%i&  t^efflr^ 
l{ui|ntity  of  chaya  root  in  ten  phits  of' water,  Hoiltbb 
tbi^ead  for  three  hours j,  and  aUo#  ittoi^^ai!i  inth^^itif- 
fusion  until  cold, 

^  2l8t*  Wash  the  thread  wellirinsliar  watei*i  diy  it'Sfi 
Ae&an;  and  tbe  whole  prooe^  is  eoni^tel'  ^^u-r. 


s.  ;0  -^^'.l 


jt  singular 
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(     *i9     ) 

A  singulair  Instance  of^  the  SohUlityqf  carUnacems  jSArf- 
tety  knd  a  new  Method  ef/ormirig  a  Uack  Pigmeni^ 
hecAng  all  the  Properties  of  Xndicen  Ink ;  discovered  ly 
Mr.  J.  W,  BoswELL. 

Communicated  in  a  Letter  to  the  Editors^     , 

■  1 

GSNTLEMENy  ,„     , 

A  CONSIDERABLE  time  ago,  trying  some  eirj^^ri. 
ments  ivith  a  different  view,  I  chanced  to  discover-  the 
composition  which  I  now  send  an  account  of  Myi^nt 
y^hjAhlt  publication.  It  has  all  the  properties  of  In<&an 
vtik,  possessing  the  same  transparency  of  colour,  and  die 
Capability  of  producing  a  variety  of  shades ;  from  l^'liici 
circiimstance,  and  its  consisting  of  animal  matter,  trhSeli 
t  have  been  informed  is  also  discovered  in  the  analysts  of 
Indian  ink,  there  is  reason  to  think  that  if  it  is  ho^'ltM 
^SLlnte  eompoi^ition  exactly,  at  least  it  differs  hvli  }%tle 
*r!rfm^ifc.^  ■' •.  ■  -■"? 

Ptvcess  to  obtain  the  black  Pigment. 

Take  soap-makers  lie,  (or  other  caustic  alkaU  jf^  ^0i^ 
tion,)  make  it  boil  on  the  Sre,  and  add  as  mfjtlebiivira^ 
shavings  as  it  will  dissolve ;  wben  the  lie  i^  ?satlix«|ted 
H^h.the-^amm^l  matter,  put  in  no  morc^i  but  ctotiJDtie  k 
5)|^  di,e  fire  after  ail  laoi^ture  is  evaporated^  stirring  it 
.yritb  an  iron  r^  till  ^  mass  assumes  a  sort  of  fusion, .and 
feels  like  a  paste  under  the  rod  ;  for  this  latter.  p9Xt.t)f  the 
cper^^o^i  a,sti)Q|ig.  bji^l.  is  necessary.  Then  r^tnovr.the 
matter  from  the  fifie^.^iii^  throw  it  into  water,  abputcdow^ . 
ble  the  quantity  of  the  original  lie ;  stir  it  well,  and  let  it 
dissolve  for  some  hours.  Then  filtei*  the  liquor  from  the 
insoluble  matter,  and  you  will  obtaih  a  transparent  fluid, 
>      ^.   »  w  clear 
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440     OntheSolMUtyf6ff4tmSimuUuU& 

clear  as  rock  water,  and  pcarfecly  colourleai.  into  thi^ 
efea'r  Yiquot  drop  a  soYaHbii  of  i\nth  hy  d^t^^  t  ft  19^^ 
precipitate  iiillWlrisfahtly  tUtttWh'  SoMnrr,  tirtlRk^  «^pa- 
rated  from  t&e  Iiqii6r  ntSA  ^flect^  bA&  aAetWtixdt  gfodnd 
With  gum  water,  produces  a  bkbk  pigment,  'pdsbe^siog 
the  propertiea  befiore  mentioned.  ^  ^ 

The  depth  of  the  colour  is  injived  bj  tdo  smidi  aluhi^j 
tbiii^ore  care  should  he  taken  to  pntin^mfmrnfo  thaft 
what  win  throw  down  all  the  black  substance^  It  appoM 
to  lAe'  that  ritHolic  acid  would  have  the  same  efl^^^ 
aHni,  without  risking  the  above  accident* 

It  is  a  singular  circunistance,  deserving  notibe,  ifi  l^s 
process,  that  a  liquor  hofding  s6  much  carbona^bos  inai« 
tei*  ill  solution  as  that  described  should  be  so  rery  cfes^ 
and  colourless ;  and  gives  reason  to  su'ppo^  that  (Dar&oA 
inay  be  contained  in  fiquors  which  are  not  supposed Ai 
BaV^  any,  and  also  that  it  may  be  made  soluble  jh'^wSb^ 
to  a  greater  degree  than  is  generally  imagined  ;*wfiicfif 
iksttnay  tend  to  account  Ibr'the  maniier  in  wBldiTthii 
sitbstante  enters  into  the  vtsssels  of  vegetables  along  witfr 
the' water  iVhich  th^y  ab^ofb: 

^  Th^  s^edies  of  fiker,  formed  by^lipsbf  linM  Hdd  9^ 
ilie  ddge  of  the  hsam  wbiieh  held  the  li^ior ;  was^  whlf 
wttft  used  in  tfaie  ejdptrlihent :  it  is.  t^Hy  pfepared^^tiM 
mo»e  wiU  eaosc  theHquor  t<l  descend  more  de^.      '' '" ' 

I,     ■  t  am,  Gefritlem^h',  .  ,  .     ^^^^. 

.  -  y our  yery  bitoble  sei*rairff    Jiij^'i  .do 
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(Concluded  frOmTage  SPi.^"   '    '  -^    '  '  •' 


Bi 


lY.conipartiig  the  flpecioiens  which  Ihad  4;olh5lctprf', 
m^t-the  circumstances  under  which  (hey  bad  .bieqfi  jCq^i^ 
ikLi -b)^  fffiTiai'ksy  tmk^  and  experiments^  toit]iit|it^.t|i|e$^ 
Wj^tisalioos  at  pleasure ;  I  was  soon  eMable4  to  4is^ 
tfngruish  different  classes  of  them,  all  of  whicih  axe  jat>\ 
ftMced  by  ibe  natui?e  of  the  different  substances,  which  to* 
t#r  Hitp  the  composition  of  the  glasses.  Of  these  I.  shall 
^ke  a  hasty  survey,  I  do  not,  however,  intend  to  spplil; 
tiere  cf  tho  devitrification  which  almost  always  t^kes  placi; 
10  ^SoA  sooria  of  the  furnaces  of  forges  :  every  one  ii;iu«t 
lfft4^  ,iiad  occasion  to  observe  it,  and  will  l)e  able^tQ,dCv 
flaunt  for  it  from  what  I  am  about  to  say*  _,       ^^ 

4  The  firsjt  remark  tJjftt  presents  itself  is,  that  the  gi^P^f* 
ih^  rmrnbpr  of  substances  which  enter  into  the  compqsi; 
ttdh  of  a  glass,  the  more  susceptible  it  is  of  being  _devi^ 
^tlfed  easily  and  speedily ;  but  in  the  same  manner,  as  a 
solrent  charged  with  a  large  quantity  of  saline  subsfani;^^ 
^  diQerent  liinds  suffers  them  to  crystallize  more  cori- 
fii$6dly,  ad  alsQ  it  is  not  in  these  glasses  that  the  most  xit^^ 
^lat  crfstallisatit)ns  are  to  be  obscrvsd*  A  pWcijpltatiob 
takes  pia^e  in  the  wb6le  maisf  ;'eacfa  of  tHe  coihponeiits 
tibeya  the  law«  of  af&nity  at  tbe^same  timte ;  th^  ttanspii- 
retfCy  soon  vanishes,  atid  in  a  short  timis  a  stcn^  otily  is 
to  Sfe  sc^n.  Instead  of  a  vitreous  body.  Such  is  tht  mati-^ 
ner  in  which  bottl^-gkte  cdmports  itsifetf  in  it^  dc^vitrificsU 
tioKi,  \yfSicH  ajtptoai^e^  neariy  to  the  natute  6f  the  en** 
^re^tsftrtfay  ghsm>  to  thfere  etAxstt  but  veff  lilde  ddt 
into  its  composition. 

Vol.  VL-^£CO»d  Se»ie$.  L  1 1  trcry 
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442  On  the  Devitrifiaititm  of  Glass, 

Evci  V  ono  hJw-it'ii^-hfs  po^vfe»*'trt'»Tjclld''ac6riimoVi' bottle 
of  black,  glass  to  uftre  putiii^ecl  %r  a^long  ti^c,.'^ifc94*f- 
pabl^  of  spftenibg.  ita  sub?taii(,e^^  Jt^^oon  obaii#^%  jt%ffp- 
lour;  it  becomies  ^r^y.y  fin(l.,as5?an\es^  tbG^ap^e^raf^^ngfc- 
stone-ware..    This  is  .tlit5,,.pQt*ceIlain  of  Re^uJEavyp  j^f^jit  jt  j, 
is  evident  that, there  is  jiothing  liere  tbat  .resenftyqi,  ^/ 
meiiUtion.  \     ;;,/:.    ..wfo  .^t  /:: :  * 

Now,  if  initefd  of  observing  fyft,phs£)foxa^<xif  ^^f^j^ 
sraaJla  pa^,  I  examine  .the  .bpttO!i|i5;pft^^f  g^^^^few 
ovens  where  t)iese  bottles  aie  a?ade|,.lj6n<i<tbat^e,gjlag^ 
has  been  entirely  devitrified  ;  t!iat  it  lias:even,as$^niipd  i^ , 
appearance  SO  extremely  similar  to  that  of  ^^Qpe,  tj^  ^, 
most,  experienced  eye  can  scarcely  distii^g^Uh  t^^j^ri^-. 
or  which  the  oyen.  us^s  constructed,  from  the;  paj:t  *}v7}^f^l|i  ^ 
has  been  glass.     It  is  only  by  following  the^pxf^if^  oi^ 
the  devitrification  in  the  less  advanced  pieceSj^^^hii^.>vftaf«e. 
'  enabledf to  discover  the  glassin  a  granu|^te4:^>?^  T^t^ 
has  more  the  appearance  of  stoxiCrA)  a^re  .pr  q1^  ^9m!f 

Frequently  a  cooling,  continued, for  an  ho^uf  o^  tjroti^;. 
suftcient  to  effect  the  entire  d^vitrificatlQa  pf  bottle^g^i^, 
I  have  some  pieces  about  eight  CQiatim^tres  in. tbi^m^^i': 
which  1  collected  in  M.  SageVs  glass7iiQanufaqtorj:jat  J^^  : 
Garre.    Whpn  a.pot  has  been  taken  from  the  qyjf^^l^^: 
purpose  of  being  repaired,  the  glass  which  if^ro^ig^  j^t. . 
the  bottom  of  this  pot  has  been  pre$€i|:yed  fr^W^j/^fM^ng 
during  the  time  that  the  pot  has  .been  put^  tp,/Cc^l;its^4A 
and  this  g^fiss  has  been  so  cliar^gcd  in  i:ts.n^mri|f#A^j)^ 
nothing  more, than  a  jnass  of  cry^jtjals  90f;;p9^^^spiill/ 
needles  conve;rging  towajrds  con^gioiji.cefjjjes.  ^^Ij^h^^j, 
retained  any  appearance  of  vitrification^j^^  ,^^  v'vt    ^^loii." 

This  fact  shews  witlj,  wha^^fac^^U^^ufe^^.-rffl^ 
.  trifled,  and  always  w,iji^c^]4t,,fhf,^$ligij^tt>» 
cementation-.   ,  ,_^  .-,.■.  ..^-I'^cr^^^,  I'^id^o  in  iiu  bi)t./r  ■ 
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-Thi' ii^finlte  varierty  bf^  ^ubstahcifes  \Vliicfh  are  employ^d'^ 
in  tlie  coaiposhioh  of  bottle-glasji,  gi'eatl^^  changes  ihe  \ 
pfienQWeri^  which  take  place  d faring  its  dcvitrificatibn, 
arid  itttist  undoubtedly  ils^d  have  much  influence  upon" the 
totfa  dP^iit  <^Tysldh ;  but  I  have  not  had  much  oppor-  ' 
tunity  to  observe  this  kind* of  glass,  .    .     ^  ,  -a  * 

PaJ3Siii&  tlierefoVe  to  glasses  of  a  less  earthy  natiirb,  apd 
cdttp6ie6  6B  a  smaller  number  of  substances,  if  1  in  like  " 
mitlTi'ier-^eianiihe  tKe'bottbms  of  the  orens  wliere  the  hajf-  ^ 
wb'tte^  glass,  called   Alsace   glass,   is   made,  into  ivhicn 
thfere  etftirs'^tiaore  pure  silex  and  alkali  to  fus^  it,  loti-'' 
scfr^ -nearly  the  sanrie  phenonnena ;  but  as  they,  aire  less 
rapid|  itl?f  more  easy' to  s^ize  and  distinguish  them/  ^At  , 
the'  first  itisiant,^  and  in  the  pieces  where  the  devitrinca-^ 
tidn  dtitfotnehcesi  it  appears  as  if  a  small  quantity  of  b|lj^ic 
cofotrf  were' diffused  in  a  greenish  liquid. 

il^f  jfttS  Bfere  be  permitted  to  notice  a  very  singular  , 
fact,  which  I  shall  merely  indicate,  as  I  intend  to  exar 
mifte^tt*  itiore  particuhirly  in  another  memoir.  This 
grcJfefttoh'gtas^,  mixed  with  blue,  appears  to  have  become; 
of* a:  dlriy  blue  colour  wficn  it  is  viewed  opposite  to  tht;  ' 
ligfei  ;'  but  rf  Ave  place  it  between  the  eye  and  the  light, 
itlilivi^r^  appeal's  greenish,  so  that  it  only  reflects  the 
bUfe  khdreffacts  the  greenish  colour.  • 

Cdhrtinuiftg'tb  observe  the  devitrification  of  the  half- 
wbite?  gla^S^  ^^*t!'soon  see  the  bine  precipitation  followed 
b/'^kti6t?hei»  'm^ore  aburidatit  one,  which  gives  the  dirty 
wHftSj^aficffevtJry  distinct -froni  the  first.  This  last  ac- 
qiik^sHfe'^tl^ker  and  MaA-Bt- 'colbur'i  till  at  length  it  re- 
sembles grey  horn.  '  "*''i-'^ 

W-^^^i#^r8erent  clirfoges,  tfe  of  tlie  glass 

appefi^^rf4i%}^^o?cVisi';'S\^'7>6r(^^^^      its  polish,  its  frac- 
ture, and  all  its  other  properties,  except  its  transparency ;  " 
bii¥^%  the  midst  of  this  substance,  resembling  horn,  are 

Lll  2  formed 
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; formed  very  distinct  crystainsafibA$»  These  alt  yfUdM, 
c^fmposed  of  small  needles,  all  contergiug  tawwrdn  the 
centre.  In  this  state  there  is  no  more  glass :  it »  a^rj^ 
tiil  poisessing  all  tb«  physical  properties  of  ihe  Biiheral 
substances  left  to  themselves.  •  *:b 

'   'An  accurate  analysis  of  a  certain  number  of  these  trjjfs- 
tafe,  eariefuMy  detached  from  the  mass,  may  kidiqaite  tfiidr 
'  nattii-e,    and  aiford  us  more  lijht  respecting  ti^iriftr- 

rtfAtibn.  *  ..; 

It'firec^ently  happens,  that  these  crystallised ^nudeijo'e 

inveloped  with  a  crust,  which  seems  extraneous  tdithsir 

-  n^tdrfe,  knd  which  might  be  compared  to  the  incrustation 

i^itb  v^hieb  the  pebbles  of  silex  are  covered  in  die  betisof 

ctiaHt  tr here  they  appear  to  grow.  .j^ii 

^  Such  i^  the  series  of  phenomena  which  the  d^witaBxa^ 

'  ttbh  otthb  half-white  ^lass  presents^  when  it.  ta]aBS^;]glace 

slowly ;  but  if  it  be  too  much  accelerated^  tb^se  ffli6B0- 

infena  coincide  with  those  which  we  mtfy -ol)86rvTg^lQ)e 

IJotllfe-glafe.     The  half- white  glass  of  whipb  We  hato^just 

Tblefen  treating,  is  that  into  which  no  otbpr  ewttj^  >mb- 

■  sfatice  fs  put  besides  wood-ashes.  '  It  maiy  tbe«i  Iwu^eliiifi- 

'   uite' varieties,  aocording  to  the  difierent  composiiifmsii 

'       'White  glass  is  very  difficult  to  l>e  broi!iglit  to>orygalIise 

"  oV  to  be  devitrified.    When  it  i»  well  made^  itgqwf^  ^svih;  be 

asserted  that  the  long-continued  application  e£-]fir^(does 

liot  alter  it ;  but,  in  order  that  this  may  be  the  cade,4tt»ne- 

cessary  that  there  should  enter  nothing  into  itsconipQsition 

but  silex,  and  just  the  quantity  of  flqx  which  U  TOquire4 

for  its  saturation.'    Then  the  appUcatipnof  feeicfwititfued 

for  the  greatest  possible  length  of^dme  produces noij^tber 

change  iii  tbe-^lass  tbaii  to  tomitiyelloiv,  on^iulrditn  it. 

*  When  the  Nvlute  gks«^  oontaiit^acerbiini.qimfttity  rf 

neiitral  salts  or  6f  tallow;vt4'bicli  the.&re  Jia&^ot.faad^iine 

br  force  sufficient  to  dissipate,  there  frequently  r^ults^ 
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,  doling  A  skwy  Jfefrig^w^ipwi,  wM  if  )0^M  »W«bf  ^w/^^  • 

^wddenly n,.  ,-,-.■,  .j... ;     -,;  ..^-i 

:..  These  accidents, -^i?  4iflfer/^i>t  W^m^t  J^^od-.tfi^  j/^mif^ 
djes  by  which  they  are  to  b^.  abvi^ti^,  I  ijUj^vq^.^^^^jpC. 
9tki^.up0n  ^  %{per  (Miimion,  ip  i^ftfaimg  qC  ti^^t^ 
:iiij|«£glaw;  but  though  the  ^^pI^^naAionr^jf  ib^iiilfi  ij^ta 
ibelonga  i;ptirely)4Q  the  thepry  *of  de¥iii^Q9Moii;-}(j(jb^k 
it  will  here  be  sufficient  for  me  to  consid^  ^^9^§fM^ 

.  TM^  .Trtikft  gUaB»  oofttaiq  niQre  or  k»  liwe,,  fqf  t  iia^  ^ 
i  s(mk.wfaicbJi)a¥e£Dri»er]iy  st^tod  io  fp0«hii^fo€ftl|%^* 
ferent  compositions  of  glass.    This  lime)  wheo  .iliB^iii 
I  Bpa^^h  xcyBt^liii^  vf^ry  w«tl,  =»8i  l.oy9d  i9iaail^(V>  ><Fhe$e 

1  fliicib«fb«|Dd»t¥;ck  a«  tolaily  tp  d«^oy  the.t;rwsjp»]^j0y^ 
N.Tb^.w*  pri^w  wl^icb  P^m  to  awi«a  in  t*»«ikfet  .^rfrfh*' 
ir.  (p9«t9i0$^€i:g}a4s,  .ftfid.tb^  MndiQ.  oollect  io,jit;;iiita(«ptt; 
'rtf  di0iv9Q4  «PMftguP4ti4?«*.    Tijesti  prkim3  ia«^^  ajl„i^a?rly 
;:€C.tboiaawe  tbicknessi,  .md  twi[^  or  three  ]oUl^n9f|i^§i  ia . 
IflDgthr    iWhuQitbis  QyystnUifi^licfP  tiJiQS^  pkc^  C|f juUifijC  im : 
-)  la)^^  9ifMstfi;»^tl^  bPUom  of  tile  i»vfifiS|  tb§  cQ}«OTs0^the 
J  '  gl«j»  bfi<iPtioies  derpety  incli^kig^  to  tlA«  WMk,  <i)w|i^  to^ 
<  y  the>ipre9^iieeTQf  .a,  oerti^in  fuwtiiy  of  Asbcfl' ifhi<)b.>iiiix^ 
h'with.  iu.    The  striated  stars  of  which  I  hftve  bpen  sp^-t/ 
);  jfiogiJwOQi^e.  lAw  moo^  mm^tm^'  the,  greaMr  thekvCBs- 
I  >  iapo^ir^m.ili^.'pftvt}.  wi^^  id  i»  contact  widi  the^.' 
^  .  Simi>llu39e  prycittllwi^osrt^hiQh  at  fir«t  are  isdaiMl/^  avQ 
;  '  s9<H)e«d9d^  by,W'Qattifil>!i»ysl9dlk^ 
^t  theleaslof  the  viti*6onit8iiCha)racteir  indiscernible^ 

v8iudvan9>dia  nioa^  oidina«yJ^sy»Qt«;nof  tbecrystalK* 
'   iiaUoh  jfbttt  freqiienlly  olher^al^  observed^  whkb:  c«^- 
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....'.    'I.  "'     "^ '\*^\  ^'"i  i>*^% 

tMnly«!Ml  tlfe'effict  of'charice/and  t^^^        well  dcsijnfc  - 
to  be  attended  to  on  account  of  their  varieties  ♦., ,    ,.    /; 

I  l)6ite  some  pieces  of  glass  in  which  crystals  ar^  U),)j^.,.s 
obtcffttfefd,  dFsneh  extreme* tenuity,  fhat  they  can^§ca^cj^y,.q 
lie  iHlMr^t^'tvitfa  a  magriifying  glass.  These  are,pri^i^,j  ^ 
divcv^tffg'all  ftom  the  same  centre,  and  formin^^Btap^; ,, 
msiiify  6f  vrhith  are  not  quite  a  millimetre  in  thickness  *,.»  • 
united  tbgether,  tbey  appear  like  a  light  <^loud  in.  the 
pastid  of  the  glass.  ^  -^ ,  ,j 

QmSe  pieced  exhibit  the  appearance  of  a  saline  cru^. .. 
applied  to  a  foreign  body-  with  which  the.  gla3?  ^a$  iflf  ,; 
contact.     In  some -this  crust,  composed  of  strii^ted  du^i 
tors;  appears  to  advance  more  and  more,  and  gaqn  ,iip|i>if.,  .< 

thefbife.    ^    -•  .:.v-.;.0^! 

Picumy^  'there  is  another  variety,  which  perhaps^ fe  ,, 
inoiia^cotioius  than  any  of  those  above  mentioned ;  I.m^^.,/) 
tbatw  which  alure  perceived,  in  the  midst  of  the  past^  Tp^,,., 
the  glUBs,  centres  of  crystallisation  like  peas,  and  ne^ly^^i^ 
r*90>^Mifig  grains.  These  are  small  spheres,  fiattenefi  ^>  ^ 
botbiftifds,  itith  a  smitll  protuberance  in  the  middl^.c)f...^ 
^adi'  'depression.  The  sides  have  ribs  like  the  seed,  of  ^^ 
capimn^,  bo^A  these  ribs  are  always  six  in  numb<^r^  .    .<  :^,j 

My  intehtkm  is,  when  I  shall  have  been  able, tq  pco-^  .. 
eaiv^  tniffi^ient  number  of  this  singular  kind  of  cry^t^Sf,.^ 
to  smalybe  them,  in  order  to  ancertain  what  earth  itl;ia  J^^t;  •.. 
aftcts  so  singular  a  form.  « .  ,    .  t  oi  c  t 

Siieb are,' in  brief,  the  principal  facts  wbioh  cbi^r^^QY- 
terise  the  precipitation  and  Ae  crystallisation'of  glasfs^^^;  ^;^ 
is  evident  that  they  are  of  the  s^me  nature  ^.U^^^^^^u.w 
produced  by  ^cementation  indicatea  by  "Reaumur,  aiid  „i^ 


«  M.  8sgc  possesses  a  piece  of  cr^sullisied  gUss  in  basaltic  prisms 
wiUi  six  Sides,  ai|d  entirely  devitrified. 

that 
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itnd  the  Pkemm^na  dur^ngi  its  Ciy^ffUisatwn.     44t^4 1 

that  the  result  is  always,  a  mcNre  or  lass  coqiij^ete'^d^tytr  .r.t 

ficAldrl;--    '■''■'    '"     [_"''    [      [' ,  /     .'-'••'>        -^^'^ 

,Wh«n  the  glass  is  devitrified,  it  lias  no  longer  the^irf-I 
treotis  Irattare;  but  a  granulated  one;  it  has  no  frpfUMij 
partticy,  and  it  perfectly  resembles  a  stone ;  it  b^oaoicb  rf 
a  bfetter  conductor  of  caloric  and  of  electricity,  •  FifiaUy^.  b 
it  is 'no  longer  susceptible  of  fusion  by  the  same  degree  >«f^  a 
fire;  and,  in  order  to  restore  it  more  ea^ly  to  tha^vjtre^    u 
ous  state,  iti  is'  accessary  previously  to  pound  it,  so  as  tO:  q 
bring  again  into  contact  the  substances  which  during  the. 
crystallisation  had  separated  from  each  otbeo  and  CQuld   ,£ 
no  foiiger  serve  mutually  as  fluxes  to  one  another*       ;  .       .^ 
r  wish  that  the  novelty  of  several  of  the  faqt*  whif?b  I  :^i: 
have'^^'reco'rded,  and  the  conclusions  which  I  have  d|»«'^^5> 
from  them,  in  proving  that  the  crystallisation  of  tho/glft^. 
is  a'devitrification,  may  appear  sufficiently  interei^il^  t^.o  r: 
erigsige the  attention  of  scientific  men:  I  do  ;npt.idp^t.:dr 
tbatf *thiSy  will  give  them  occasion  to  make  njumy  iii^i^e.ii 
cnc^^lifch  have  escaped  me,  or  which  tlie  limits t,^nic:*3i 
sing^  *mon;i6ir  do  not  permit  me  to  particulari^p.  ^iTIk^.iod 
reseifllflifric'e  between  my  specimens  of  devitri6^<^.tg|Jls«G^s^ 
and' Certain  lavas;  the  possibility  thatotbeK  lav^aso^i^jiqE^ 
have  undergone  a  ipbre  complete  deyitrificatiQny,hy^^/I 
long^'^i^otf acted  cooling  in  the  Volcanic  curroats^;\yhifih)iy2' 
have^been  seen  to  flow,  or  at  least  to  remaia»ikiid;fo«;^  at 
whote  years  linder  crusts  already  cooled  ;  all  this  i|3d«:|Qe&  ::i^ 
me  to  believe  that  these  facts  may.  afford  the  means  of - 
explaining  many  phenomena  of  geology  respecting;  which'    it 
phil6sop)i6rs   are  not  as  yet  agreed,,  because  nothing  <  i: 
coulS^  make  them  belieye  that  stones  had  previously  beea    :n^ 


.  u.h 
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Ofihe-Utili^  to  be  deKrvedfnmi  the  Ore  ^  Chr^m^i^  (if. 
Jrmi/mmd,  mJ^imnce^  tptfiiphg^ug  it  fm\  tJ^fubrUa- 
fim:of  m  wfierb  Y^^^  Cohwrjor  J^^inidigM 

From  the.  Joukkai*  de*  Miwe^.     .     ,     .     , 

X  HE  aiscovery  made  by  ^I*  Vauquelin  of  a  new  metal 
in  the  state  of  acid  in  tbe  red  lead  of  Siberia,  since  termed 
chromate  of  kad^  and  the  property  which  he  discovere(i 
in  this  acid  of  combining  with  the  alkahs,  and  of  preci- 
pitating lead  in  a  yellow  state  from  its  solutions  in  tbe 
acids,  have  enabled  M.  Tassaert  to  prove  that  this  metal 
is'  not  a  stranger  to  the  soil  of  France,  and  that  it  will  be 
possible  henceforward  to  furnish  the  art  of  pzMnting,  whe- 
thei"  in  oil  or  enamel,  with  colours  which  unite^ljeauty 
with  permanency.  This  chemist,  having  had  occasion 
to  examine  a  mineral  found  in  the  department  of  the  Varj 
and  sent  to  the  Council  of  Mines  by  M.  Poutier,  found 
that,  instead  of  containing  zinc,  as  had  been  suspccfcJ, 
it  contained  iron  combined  with  chromic  acid.  This  dis- 
covery has  since  been  confirmed  by  M.  Vauquelin,  who 
publisKed  an  accurate  analysis  of  this  mineral  lit  the  Jour- 
nal des  Mines. 

One  of  the  principal  properties  of  the  Siberian  tliro- 
mate  of  lead  is,  that  it  furnishes,  by  simple  W*ituration, 
an  orange-yellow  colour,  which  is  very  mucb  iii  request 
among  the  Russian  painters.  This  colouj^  ik'  haifdiy 
known  to  our  painters,  probably  on  account  of  h^'  exces- 
sive price,  and  particularly  its '  scarcity  ;  but  tbe  disco- 
very of  the^hromate  of  iron  iffords  us  the  m^ans'oi  pro- 
curing it  for  them  in  abundance,  and  at  a  dix  naoie  mo- 
derate price.    It  is  witljt  this  view  that  we  liave  bried  to 
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On  i/i4  Ovt  of  ChrpmaU  offvo^Jf>  bemused  in  Pqintmg^  4^9  . 

CQmpose  th^  cbromate  of  lead  from  its  constituent  prio- 
ciplesj 'Wd  that  \v^  iiV!i<!)W  fet)biit  f6  givfe  ah  «cc6i»it  '6f " 
the  prbce^^M^hich  appeared  to  us  the  most  econ'otnical, 
and  to  afford  results  more  satisfactory  thati  thosd  whicK 
bad^  hitherto  been  obtaintnl*     Unifoi^tqeately,  the  aggre- 
gation of  tl»e  molecules  of  the  cbromate  of  iron,  and  the 
presence  of  the  alumine,    which  appears,  according  to 
M^  Vauquelin,  to  exist  in  it  in  triple  combination,  tenfll  "• 
to  render  the  process  tedious  and  pretty  expensive,     vy  e 
hope,  However,  that  it  will  be  possible  to  substitute  an. 
easier  one  in  its  place,  or  at  least  to  simpliiy  it. 

Aftef  the  cbromate  of  iron  has  been  well  pulveilzeil, 
ii[>ix,it  with  three  parts  of  dried  carbonate  of  soda,  or  of 
pota^sh  of  conimerce,  as  free  as  possible  from  the  foreign  * 
xnaitters  which  mav  be  found  in  it.     Introduce  the'mix-' 
tur^  into  a  crucible,  and  then  expose  it,  for  tlie  space  of^' 
half  an  hour,  to  a  fire  capable  of  reducin<y  the  oxvds  of 
Ipad.     Pour  upon  the  matter,  after  having  carefully  tri- 
tiurated  and  washed  it,  sulphuric  acid  diluted  witli  four 
tinaes  its  weight  or  water,  adding  the  acid  a  little  m  ex-, 
cess,     Wash  the  mixture  till  it  has  no  longer  any  taste. 
Thus  we  ^hall  obtain  a  brown  granulate4  matter,  wnicn 
may  be  employed  with  much  success,  either  to  commu- 
nicate  very  beautiful  green  tinges  to  glass,  by  mean?  pf  * 
fusipn.  or  to  prepare  cbromate  of  potash  or  of  soda,  bv 
treating  it,  as  before,  with  two  or  three  parts  of  nitrate 
of  potash,  or  oi  dried  carbonate  or  soda.     In  this  second 
ope^ratipn,  if  the  decomposition  has  succeeded  well,  the 
matter  whicn  is  m  tlie  cruel ule  must  be  well  fused,  its 
sur^ce  inus];  be  or  a  deep  green  colour,  and  its  fracture 

very  smooth,  and  of  a  pea-iireen'hue.     In  this  state  it  is' 
-orq  7p  -»;.„'.. .s  ;..:  » ;<..  i.hii/.'Ji r.>-'\.  -.  -       .     '^J.  .     .•-    -  .^-^^ 
very  soluble  m  water^  and  the  solution,  alter  haying:  been 

mtrated,  is  or  a  fane  Yello^v  colour. 
^SfeoV^- — Second  Series.  M mm  I 
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450  (hi  the  Ore  of  Chramaie  of/rim  'to  Reused  mrainiiiig. 


•?>.): 


.  if  the  cbromate .  of  potash  does  not  contain  alKatiia 
e^es^f  which  generally  happens  wiien  the  nitrate  of  pftt 
a^  Is,  employee) I  we  may,  without  any  ottier'prepara-. 
tion^  employ  it  for  precipitating  the  lead  from  lis  solii- 
1^1^  is^  the  pitric  acid,  and  obtain  a  superb  yetloW  co- 
lour:  it  may  happen  that  an  excess  of  lead  is  precipe 
tsy(ed>  in  which  case  the  tinge  is  a  little  weakenect;  in 
J9(i;^er-tp  render  it  more  intense,  without  injuring  its  pu-r 
^t}f^  \Y,e  /n^y  employ  with  advantage  acetous  acid,  Wliicli 
carries^offche  excess  of  lead  without  dissolving  the  chro- 

.^.jiWhen  it  contains  an  excess  of  alkali,  it  rriust  Ve  pati}- 
jrjijtQd  by  means. of  nitric  acid,  and  tjie  solution  filtrateil 
^p^r  it  has  deposited  a  large  qui||itity  of  alumine  and  of 
;.fii]^JcrprocQed)ing  from  the  crucibles  in  which  the  opera"' 
s,%\Q^  ^*s  been  perfoirmed ;  we  may  also  free  it  from  these 
^fKn*^^;  by  .dilutii^g  the  solution  of  the  alkaline  chrotuate 
aWHl^wa;ter,.ar^  leaving  it  ej^posed  to  the,  air  for  scveii^l 
-^^^^9  iQ^  ^1^  biy  saturating  it  with  nitric  acid,  and  after< 
-ifeW^  ^I^por^ting  it  to  dryness.  ,  The  ojcygenated  inuifi- 
atic  acid  also  produces  this  precipitation,  and  the  chrp- 
jmate__of^  lead  which  is  afterwards  obtained  is  only  ib^ 
moire.|)rilliant. 

The  chromate  of  potash  prepared  witK  nitre  gJve^a 
reddish^-black  precipitate  with  the  nitrate  of  fne*e«ry  in- 
stead of  a  fine  red  precipitate,  irhigh  is  obtained  when 
we  dili^oy  the  purified  chl^iato  of  pota^{i.  Supposing 
that  this  difference  was  occasioned  by  nitrous  acid  irJHch 
"the  chroniate  might  corttaiff,  We  gradi|(iHy  |>iDi>reft'i«ric 
ac|d  into  the  solution,  anc)  saw  to  wr  sur^rl^^^ht^-'Ae 

*  liquor  disehgaged  hitVous  ^^%'  aftd  siJ^Cessiv^y  t^SBmed 

*  all  the  tinges  fiH^m  thevraby^Yfeff  io<*<fAyf*tt^'i^^ 

*'  gt^en;  ^  The  f ^d  colour  i's  d^vielo^i'ed^ilft' ■ftrst5^^ft»'"IWI  is 
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(hi  the  Fabrication  cf  Ferdet.  Verdegris.  Kc.     451 

f iicpee^ed  by  the  violet,  t}ie  .blue,  all  the  shades  of  the 
aigue-marine,  and,  fijnally,  the  beautifif'e(ieHal(J4grdfcn. 
B^  adding  an  excess  of  nitric  acltl,  or  of  su^et-oiy^^ 
nj^ed  muriate  of  potash,  we  t)btain  again,  'after  lilavihg 
cya ported  to  dryness,  and  re-dissolved  in  tvatei*,*  ohto- 
i)aate  of  iron  of  considerable  purity,  and  exempt  firoiii 
earthly  substances.  ^ ' ' 

Bnt  in  order  to  obtain  this  re-agent  for  the  laboratbrife', 
we  think  it  better  to  decompose  in  the  humid  way ^  aiAd 
bjf  Hiea.ns  of  the  saturated  carbona-te  of  potash,  the  ehr6« 
mate  of  lead  obtained  by  the  process  above  indicated. 

We  shall  conclude  by  observing,  that  the  chromate  6F 

.lead  thus  prepared  is  of  a  purer  yellow  colour  thaft  the 

.  native  chromate  of  lead.     This  circumstance  cannot  iall 

"to  render  it  more  valuable  in  the  eyes  of  painters,  as  th*^ 

find  much  difficulty  in  procuring  pure  tint^,   Vrber^ssis 

^  they  coni pose  the  mixed  tints  with  great  ease.     As  to  tte 

permanency,  some  trials  authorise  us  to  believe  iba#  1^8 

colour  may  be  ranked  among  those  which  ]pbis(is»^  this 

property  iti  an  eminent  degree^;  but  it  remains  for  flftlic* 

tice  and  time  to  determine  in  how  far  this  opinio'^  i9>#eil«> 

founded*  .  :•  .  .  ')r\:o.\^ 

'''''^^  ^'^^ •       "         ,  '  -    '-'^  to  'M'.i:, 

Qb^fi^qH^  onthetwq  Processes  cnipl(fye4fortli€rMrica'- 
ar    riti^t^qf  Vcrd^tp  VerdegHs^  or  Jcttite  of  Copper.  , 

:>nvr  :  .  £13/  M*  Cl^APTAL. 

-rri.<  V  f Extracted frofii  the  Memoirs  of  the  InstituUiJt^  -  i 
;  iA  WPhiffo^fi^.^^^powr^  fpr  the  fabrication  of  th« 

1  .r:Tr']Pb^  f|B^,  w^9li  lifv?,  ^ffg  '^  ,W^  fit  Moi](tpQllier  frort 
tibw^igP9l€^oi;^§l,  .^0(9^  of  grapes 

;  |oife|rn|,enJrf ftn4^ <^^Y¥?3J®if)  W^  .^^.P'^®'*  ^,  copper, ^ia 
.iirder  to  oxydate  the  metaU 

Mmm2  Th« 
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The  other,  which  has  been  employed  Tor  some* y^ats 

past  at  Grenoble,  and  in  its  environs,' consists  "merely  in 

"sprinkling  distilled  vinegar  npdn  £be  plaftes  of  copper, 

disposed  in  tubes,    and  by;  this  tiiiealns  rfevfeloiping  and 

promoting  their  oxydation. 

The  verdigris  of  INroiitpellier  is  greasy,?  pHstey,  loses 
half  of  its  weight  in  drying;  it  present 'iw  its  fracture 
$ilky  points,  like  some  pieces  of  malachite  j  it^as  little 
:>oIubility  in  water. 

The  verdegris  of  Grenoble  is  drier,  of  a  more  martced 
greenish  Blue;  it  has  a  crvstal-like  fractures,  and  it  is 
niore  soluble  in  water. 

'I'he  first  is  a  little  cTieaper  in  commerce;  it  is  em- 

pijoyed  with  success  in*  the  operations  of  painting. 

r     Ti^e  second  is  preferred  for  the  processes  of  dVe^g* ;  it 

gives  greater  vivacity  to  the  colours,'  and  a  smailei'  quan- 

'  tity  of  it  is  required  for  the  composition  of  the  m^dants. 

On  what  do  these  differences  depend  ?  The  solution 
'  of  this  problci^,  is  the  ol>]ect  which  J  .haVe  jrfpp^ed  to 
"myself. 

■/■■'-^'■- •      ..■■■■'' 

\    Expeyimtnt  I.  A  hundred  parts  of  verdet  of  Grenoble, 
.l.distilled  in  a  retort  with  the  pneumato«-cb«mica)  appara- 
tus, gave  as  follows.  .1 
'''"   I.  Water  slightly   acid,    baring  a  metalliic  tmste  atid 
smell. 

2.  White  vapoiirs  which  cdiiderised  themselves  in  the 
receiver.  ,      \.    : 

3.  Carbonic  acid.  .  \ 

4.  Acetous  acid,  very  strong^i'ery  transjSarent,  of  a 
green  colour,  and  of  a  peuetratinu;  odciur.^'^^ 

5.  I'he  exhaustcil  residuum'  oFthe  retort  afforded  only 
coi)r)er  and  charcoal  by  its  analyi-ls  and  redufcfion^ 
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Result  of  the  Av'ahjsis  of  \  00  Parts  of  Vevdet  of  Grenoble* 

Carbbiiic  Acid     -     -  ,-  ,-     -      9.10,  \ 
•  A^atei-^filiglitly  acielolous     -     -     i^JOSt  f    . 
Strong  and  colourj?d-ackl    -    .-  .  53. 95  viOO. 

Carbon       -------      3.00  ^  i 

.  'Experhncnl  II.    A  hundred  pans  of  verdet  6^  >font- 
pellier,  distllFed  in  a  ret^brf  with  piKiumato-dbemical  ap- 
,  j>aratus,  gave  as  follows  : 

i.  'Water, 'slightly  acid,  of  ati  empyV6tiraiitic  smell, 
2\  Carbonic  acid,  mixed  with  a'saiall'ijuamKy  8Miy- 
drogene  gas. 

3.' Acetdus  acid,  cf  a  yellowislj  colour;  a  fefronbr  em- 
'    pyreumatic  smell,  very  weak  and  little  concentrated. 
a\  The  residuum   of  the  retort  yielded  copper  and 
'  cliarcoal.  '  ' 


j.iD>l( 

2.501 


i'j 


RemU  ^fihe  Amlifsis  of  1 00  Parts  of  Verdet  of  Manipellier, 

Carbonic  acid    ---------'   8.00> 

'    '  Acetous  acid,  very  weak  and  highly  empy- 

i^iniiatic     ---------     eSAB/'iOO* 

Copper --22 

CaHxvn  --_------»'  4.35 

It  appears  Trona  the  above  experiments,  which  repre- 
sent the  medium  result  of  my  operations  upon  different 
kinds  of  yerde-s  ;  1 ,  that  the  verdet  of  Montpcllier  is  less 
soluble  in  water  than  that  of  GVenoble ;  2,  that  that  of 
Montpellier  contains  much  less  pure  acetous  acid  than 
that  gf  Grenoble;  3,  that  that  of  Montpellier  is  mixed 
with  a  portion  of  extractive  matter,  which  is  not  found  in 
the  verdet  of  Grepoble  ;  4,  that  the  former  yields  a  little 
more  copper  and  carbon  than  the  latter. 

By 
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By  a  comparative  coo«deration  of  the  processes  of  the 
febrication,  we  shall  easily  di:icover  the  cause  of  the$e 
differences. 

.  1*  The  marc  of  grapes^  which  is.  used  atMontpe)Iie|, 
is  $l]jg;htly  acid,  by  remaining  upon  the  copper  it  oxy- 
dases the  metal,  and  deposits  a  layer  of  extrac|dT&/Da^er 
vpoQ  the  plates.  ,--,:'. 

2.  The  acetous  acid,  employ^  at  Qreqqblf^  ^at  fifst 
oxydates  the  metal,  aud  the  new  acid  whigh  i£tadde44iv 
soIve9  the  oxyd.        ,  .    _^     . .   .    .    _. 

The  verdct  of  Montpellier  is  therefore  a^  mj^xtuip  rf 
qxyd    of   copper,    extractive    matter^    and    ^fA^^J^ 

That  of  Grenoble  contains  hardly  any  thing  l>mt  fip^t^ 
of  copper.  .      ,    ,_; 

From  what  preqedes,  we  may  deduce  the  cause  of  t^ 
difiereuce  which  the  arts  have  assigned  to  those  two  kinds 
of  verdet. 

.  -  That  of  MontpeUier,  which  is  very  agreeably  colo^jed, 
;gfaiey  and  pastey  by  reason  of  its  extractive  matter,,  is 
,employed  with  advantage  in  painting. 

That  of  Grenoble,  wfiich  is  more  soluble,  more  pure, 
in  a  kind  of  medium  between  the  verdet  and  the  crystals 
^-Venus^  is  preferred  for  the  operations  of  dyeinjj,^  . 

...  -.    ■*    ,     7/U- 


-J 
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Zist  vf  PHieHis  for  Invthtions)  Xc.       ••  '  ' 

(Cootinued  from  Page  392.) 

Jol^N  Robert  Irving,  of  the  city  of  Edinburgh^  Adro^ 
ca^e,  knd  IsABELL  Lovi,  of  the  city  of  Edinburgh  afore- 
sfi^id^ 'WoAer  in  blass;  for  an  iiftproved  apparatus  t6i 
determining  the  specific  gravity  of  fluid  bodies/ and  fttt 
relation  tfiat  tl&eir  weight  bears  to  a  given  measure; 
Bitted  March  9,  isos.  '     ^' 

John  Baptiste  Denize,  of  West-street,  Somers 'FoWtr, 
Sh  the  coutit/'of  Middlesex,  Chemist;   for  a  mode  of 
procuring  a  greater  quantity  of  resinous,  bituminou^i  a:hd 
oily  substances,  from  various  articles. 
fifaled  March  9,  1805.  ^  : 

Archibald  Blair,  of  fiayford,  in  the  county'  df 
iRterts,  Eisquire;^  for  a  method  of  retaining  torf6ri  ^nd 
otheV  elastic  substances  when  pressed  by  means  of^wra^- 
]pers.     Dated  March  9,  1805.  .ri'v.. 

'    IViLLiAM  Bell,  of  the  town  of  Derby,  Ehgltiee^J  for 
in'  liiiprbved  method  of  manufacturing  blanki  or  iSbulSs 
for  knife,  razor,  and  scissar   blades,  'and  varimi^  iiffi&' 
edged  tools',  atid  of  fdrks,  files,  and  nails.  '     ^'^  ■'^^^  ' 
''Dated  IVtarch  9,  ITOS.  ■     -^"  -  *- '  • 

Thomas  Jones,  of  Bilstone,  in  the  county  ofStanbrd, 
Japanner ;  for  compositions  for  the  purpose  of  making 
trays,  waiters,  and  various  other  articles,  and  new  modes 
or  methods  of  manufacturing  the  same,  that  is  to  say,  by 
presses  and  stamps.     Dated  March  23,  1S05, 

Richard. Brandon,  the  elder,  of  Lucas-street,  in  the 
parish  of  St.  Mary  Rotherliithe-,  in  the  county  of  Surre}*; 
for  a  composition  from  British  herbs  and  plants  for  the 
cure  of  the  evil,  scrophula,  scurvy,  leprosy,  gout, 
and  rheumatism,  and  which  he  has  denominated  and 
^called  Brandon's  British  Constiiutional  Pills,  and  Liquid 

and 
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and  fllflfriffT  ^ir\tmmt\  nwH  T^hif 
cases  has  been  attended  with  the  most  unparallellcd  suc- 
cess in  the  CouFse  of/the  fcl^t  nifff  moiX*s.     * 
DatoAMarch  2^:,  1805. 

Jonathan  HorkbloweRj  of^  the,  lx)rx)j»gji  orPejiryn, 
iothe  county  of  Cornwall,  T£h^ineer  ;  foj;  a.st«.>m-wheQj, 
bx  engine  for  raisinj;  water,  and .  fpr^  p^l^^r .  \^c£^\jfflj^2 
poses, -i^fiijfe^aad  manwfactures,  by  tog^it?r0f  steanC        * 
Dated  March  26,  1805. 

Stuart  Amiold,  of  Wakefield,  in  tfiti  county  of. York, 
Gentleman  ;  fpr  a  chimney  safe-guard,  for.tjie  presp/vaj- 
tion^^noasqs  aod  huildings  from  tire,  robl^ery,  iiud  foiil 
air.     D^ted  March  26,  1S.05,  '  ^^^  . 

GfeMcE  Alexander  Bond,  of  Hiittnn  banko,  m  tlm 
yarilK  of  St,  Andrew  HoiboriVj  in  tjjc  qouji^^y  pC^j^ 
uex,  Gen'tlemj^n  ;  for  certain   iiiiprovcii^cut^ijj  t^if^  ^QjJt 
structjon  of  clocl^s  aud  other  tiftit^  pir\iS''£^'''teSfi^y  Al^^^';- 
are  rendered  of  much  greater  ut^ility  aihl  iicr>yicc  bsfet^J, 

Datj^^li^-^h.S^,   hS05.  -  -  :^\ 

Job  Iijj>£K;  of  BeiTast,  in  tlic  cou.nt*y  of  Antrim,,  in 
that  part  of  the  united  kingdom  cailovl  hvLmd,  Clucli  and 
Wat{:lj-malier  ;  for  certain  improvoi»<?t)|ii*  o:i  tlievijjLvififti-' 
cug^<p4  Dat^d-MaroU  26,  Ji:05/-  v  *..  •:  ;  .:  •■.  /.A  .;:-' 
.  W^ii^i^  r^AJ^^^t;,  of  l.ivurpooi,  rn  tlitj)  cnvuHj  of'ftjrfK:*!^*' 
tcp,  \lerchaiit :  for  iiUT?roveaU'ntt:  nr  thtr'imxl^'^tif  COn- 
stmK'Ui^q  and  worthig  stcaaf-cn^iiios..  -  ""  '  "'■  '  ^^'  -*"' 
l?atctl  March  2t5,  1  SO.3.  '.  "  ^  *  '     ;  *   '-  ;f^^^^^^^l 

|>if'nEt>uG£  Wright,  of  Ifuv   I^odgx^',  in"'jlie  cougty^ 
of  I'..'??t'r*. ,    n.irorict  ;    Ua'   an   inhtritiiiJivt' pr   n^v^hine   fpr^_.. 
cuttiiv.-;  onl  ofkt)!id  stone,  wooil,  ur  ptl^/i:  imUcnj4|s^jjiJ^ 
jars  :i1S:l  ti!J)cs/»;it},iiT  ^3  l»ndrjv.J,oj\  c^uicij^.  \^^^ 

s.\i.»^  ijflabuiir  and  m^itcriais. ,    l>uteci  ^!4Vch^QnJg05^:^ 

•»  *  *  ,  ^  _      .   ■      -^     ^  ^  .     ^  .,,^^     ^ 

rN^X.iOF   TliK    SIXTH   VOM'MJ:-,  SFX0jSB.5flUiiaas'-. 
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